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With acknowledgments to K. C. B. 


very man in the class 


knew the answer 


| PROFESSOR HASKINS., 
WAS A kindly soul. 
BRIGHT ON ein subjects. 
BUT WD adeententated. 
THAT ONE iow at the barber’s. 
HE TOOK off his collar. 
“ee 


TO GET shaved. 


* * * 


AND FORGOT where he was. 


* * * 


AND KEPT right on. 


* © * 


TILL THE cash-girl screamed. 


* * * 


AND A barber stopped him. 


* * + 


HE WAS a great smoker. 


a * _ 


BUT HE’D often put. 


* * 2 


* * 7. 


AND THROW away. 





THE CIGARETTE. 

HIS STUDENTS loved him. 

HE WAS 80 full, 

OF FUNNY santeinen. 

ONE DAY he had a tube. 

OF RADIUM and he told. 

THE STUDENTS all about it. 

AND FINALLY, by mistake, 
ad a 





THE BURNT match in his mouth. 





CIGARETTE 


INSTEAD OF the tube. 


* * 


HE PULLED out one. 


a * * 


OF HIS cigarettes. 


* 7 « 


AND ASKED the class. 


* * * 


“WHAT IS the one thing. 


* * - 


WHICH DISTINGUISHES, 


* * os 


THIS MARVELOUS substance, 


_ * . 


FROM ALL others on earth?” 


* * * 


AND THE class roared. 


“THEY SATISFY.” 


e + * 





HAT is it you’ve always 

wanted a cigarette to do? 
You know the answer. Chester- 
fields do it—they not only please 
your taste, they satisfy! It’s all 
in the blend—a secret blend of 
fine Turkish and Domestic to- 
baccos. it puts Chesterfields 
where no other cigarette can 
touch them for quality and 
value. 
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Watch. the next truck you see 
pounding along on solid tires— 
listen to it jarring from bump to 
bump in the roadbed. Is it any 
wonder the average truck engine 
needs frequent repairs and adjust- 
ments? 


Watch a solid-tired truck trying to 
pull a load in soft mud or on a wet, 
slippery road. Lack of traction wastes 
half the engine’s power. 


The old type solid tire is fast becom- 
ing obsolete. It does not protect the 
truck; it does not give traction. 


What is to. take its place? Owners 
of many of the largest truck fleets in 
America have found the answer in Kelly 
Caterpillars, the first cushion type tires 
to be successfully used on trucks of all 
weights and sizes. 


The Caterpillar is resilient. It gives 
amazing traction. It gives phenomenal 
mileage. It has every advantage of the 
big pneumatic with none of the pneu- 
matic’s disadvantages. It costs less than 
the big pneumatic and gives double the 
mileage. 


And it is dependable. 


Kelly-Springfield Tire Co. 


GENERAL SALES DEPARTMENT 
1710 Broadway New York, N. Y. 
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WELL,_—WHY 
SHOULD A GARAGE s= 
BE HOMELY? ow S 


This one isn’t—(Is it?) The man just driving out (in 
the picture below) is the owner. He looks well satisfied 
with the fact that he has enhanced the beauty of his 
grounds at the ‘same time that he has protected his car. 


The picture shows how your garage may look if you 
will allow us to send you, with our conipliments, and with 
no obligation at all, the 


Complete Working Drawings 
(on sheet 24 x 36 inches) 


including full specifications — enough for any good care 
penter to build from. Perhaps you enjoy such work 
yourself. If so, you can’t go wrong. 


It might even be possible to remodel your present gar- 
age on these lines, If you do so, of course you will 
know what kind of lumber to buy. ‘“‘If you build of 
Cypress you build but once.’? You know “The Wood 
Eternal’’ is the champion pergola lumber—does not 
tend to shrink, swell or warp like. so many woods— 

takes paint and stain beautifully, but does not need 
either, except for looks—lasts and lasts and 
lasts and lasts without them. (See U. S. 
Govt. Rept., reprinted in full in Vol. 1, 
Cypress Pocket Library: Just mention 
that you'd like that book, also—Vol. I). 


The Cypress “Pergola-Garage” 








This Pergola-Garage is 
AN ADDED SUPPLEMENT 
to the 9th big reprint of 
VOLUME 28 of that home- 
lovers’ guide, counselor and 
impartial friend, the famous 
Cypress Pocket Library. It’s 
FREE. Will you write? 
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When planning a Pergola, Mansion, Bungalow or sleeping porch, remember, ‘‘ With CYPRESS you BUILD BUT ONCE. 














Let our “‘ALL-ROUND HELPS DEPARTMENT” help YOU MORE. Our entire 
resources are at your service with Reliable Counsel. 


SOUTHERN CYPRESS MFRS’ ASSN. 


1249 Hibernia Bank Building, New Orleans, La. or 
1249 Heard National Bank Bldg. Jacksonville, Fla. 


INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER DEALER'S. IF HE HASN'T IT.LET US KNOW 
2 











PLAN BOOK j. 
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A Crater Big Enough to Hold 
New York and Philadeiphia 


It’s on the moon and it’s not the largest, either 


HE easiest way to illustrate the 
making of craters is to fry a cake 
of batter and watch the plastic 
mass as the bubbles of escaping 
steam burst. There, in its surface, 
are innumerable craters! 
Look at the moon through a 
small telescope when the 


By Latimer J. Wilson 


calculated that with the lessening of 
atmospheric medium of resistance, 
and with the lesser superficial gravity, 
volcanic eruptions on the moon could 
have formed the ringed walls of the 
lunar craters on the huge scale we 
now behold them. 


large ones. Many of them are great 
circular plains walled in by high 
mountains. 

What a fantastic picture the moon 
must have presented in the days of its 
crater-making! In the frigid region of 
space through which the planets 

move, it must have cooled com- 





phase is near the first or the 
last quarter, and you will see 
similar circular depressions filled 
with shadows. 

“The moon’s face is pitted 
with holes!”’ exclaims the visitor 
to the observatory. 

Then take the visitor up in 
an airplane and show him 
craters in the ground made 
by the shells in the devastated 
region of ‘‘No Man’s Land.”’ 
Again he exclaims: 

“These shadow-filled pits 
look like the craters on the 
moon!” 

The comparison is certainly 
striking, as one can see by 
comparing photographs of the 
earth’s devastated area in the 
battle zones with the visible 
hemisphere of the moon. There 
is, of course, the great differ- 
ence in size of these formations; 
but the moon’s craters reach 
beyond the hundred mile mark 












Artificial craters are 
made in miniature 
every time batter or 
griddle-cakes are fried. 
The formation of steam 
produces little explo- 
sions and each one 
creates a tiny crater in 
the surface of the cake 





paratively quickly. Projectiles 
of solid matter, rock and me- 
tallic fragments must have been 
fired into thesky with enormous 
force. Some of these particles 
fell back upon the moon and 
piled up lofty mountain rings. 
Other masses, perhaps, were 
sent outward in such a manner 
that they became distinct 
bodies which even to the pres- 
ent time swing around in the 
solar system in orbits of their 
own. Possibly some of the 
bolides, the meteorites that 
dash with explosive force into 
the air, are fragments of early 
lunar voleanic activity. How 
fantastic the idea of our being 
abletolay hands upon one of the 
huge iron meteorites in the 
museum and to say, “Perhaps 
this heavy mass is a part of 
the moon!” 

Take a “close-up” view of 
one of the moon’s vast for- 








in diameter, while the largest 
earth-crater does not reach a 
diameter of fifteen miles. The ex- 
plosive violence necessary to produce 
such gigantic formations would be 
required to increase their force 
manyfold before such depressions could 
have even been formed on the earth, 
because the force of superficial gravity 


‘on the earth is six times greater 


than that on the moon. 

The moon’s atmosphere during the 
period of the shaping of lunar 
scenery must have’ been a negligible 
factor to offer resistance to the vol- 
canic forces of propulsion. It has-been 


If all of the lunar circular formations 
had conelike peaks in their center, 


and if the opening, or chimney through 


which the erupted material was 
ejected, could be seen, there would be 
little hesitancy in saying that all of 
the moon’s formations were the result 
of voleanic activity on a gigantic scale. 
But some of the craters have no cen- 
tral cone, and as yet no telescope has 
shown the vent in any of the central 
peaks through which ejected matter 
could have been thrown, though there 
are small craters near the center of 
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mations. Near the center of 
the hemisphere that faces the 
earth are several of the largest. One 
of these, about one hundred miles in 
diameter, has no central peak, but 
consists of a surrounding wall of 
mountains. There are small blow- 
holes to be seen upon the floor of this 
circular plain. 

Now, if we picture this great ring of 
mountains on the earth, the city of 
Philadelphia could be built at one side 
and the whole of New York at the 
other, with the country between. 

The pictures on the following pages 
give a clear idea of this. 


GQ GQ, >b>°ziN 





Redrawn from a film prepared by Max Fleischer for the Bray Studios 


In the excellent photograph of the 
moon shown at the right, made 
through the world’s largest tele- 
scope, the white arrow points to 
a crater which is more than one 
hundred miles in diameter. 

The cities of Philadelphia and 
New York, with their suburban 
districts and neighboring territory, 
can be included easily within the 
domain of this giant crater, as 
the drawing above shows. 
Imagine taking a train trip across 
the floor of such a gigantic for- 
mation. Only in this way is it pos- 
sible to obtain an idea of its size 
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Photograph by Mount Wilson Solar Observatory 
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New York, Philadelphia, and the country between 
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Photograph by Mount Wilson Solar Observatory 
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The surface of the moon is seen 
literally pitted with craters, rang- 
ing in size from mere blow-holes a 
few hundred feet in diameter to 
huge circular formations extend- 
ing over a hundred miles across. 

In the photograph can be seen 
the most prominent mountain- 
range on the moon, its highest 
peak reaching the lofty altitude of 
more than 16,000 feet. What a 
remarkable sight would greet a 
person who stood upon the rim 
of mountains surrounding a large 
crater and looked across the 
valley, watching the sunrise upon 
the distant peaks! 
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The Undying Lure of Perpetual Motion 


Like truth crushed to earth, the old, 


rises again. 


N the early middle ages the per- 
petuum mobile, which means ‘‘an 
everlasting moving thing,” or, with 

a slight stretch in correct translation, 
‘‘a thing that moves forever,” was 
launched upon a long but inglorious. 
career by philosophers who knew 
Latin better than mechanics or physi- 
cal science. The problem that the 
phrase was supposed to represent took 
hold of the imagination somewhat as 
did the other two problems, known 
as the trisection of an angle and the 
squaring of the circle, which also date 
back to antiquity. 

It was not easy to prove that these 
problems cannot possibly be solved, 
and therefore are not problems at all, 
because those who were willing to 
tackle the problems were not suf- 
ficiently gifted to understand the proof 
of demonstration. Never being solved, 
the problems drifted down the corri- 
dors of time, and the interest in them 
spread from those with a smattering of 
learning to all classes of the popula- 
tions of Europe. 

The impossibility of solution adver- 
tised the problems. The problems in 
geometry never became so popular, of 
course, as that of perpetual motion, 
which any mechanic or amateur could 
hope to solve by inspiration, and for 
the solution of which it was rumored 
kings and governments and princc'ings 
had offered huge rewards. 

Owing to its origin among phiioso- 
phers who cared more for the principle 
than for practical utility, the per- 
petual-motion idea. was started in a 
bad groove of thought. It was con- 
sidered sufficient to make a little 
toylike thing, a tiny machine, which, 
once started, would keep on running, 
overcoming its own friction resistance 
but doing no useful work otherwise. 

If this could be done, it was held, 
a large machine constructed on the 
same principle would be certain to do 
much more. It was overlooked that 
the hapless enthusiast who started out 
on this plan, aiming only for a very 
slight surplus of power to operate the 
chimera, would be dealing with forces 
too small for measurement by any 
ordinary means and would be likely 
to delude himself at every step with 
over-hopeful guesswork in favor of 
the scheme he had once adopted as a 
promising one. The germs of failure 


by reason of their microscopic dimen- 
sions would remain hidden to his not 
overly sagacious mind, just as the 
bacilli of disease, being invisible to the 
naked eye, escaped the attention of 





Here we tomahawk it 
By Philip Rowland 


the medical profession far into the 
middle of the nineteenth century. 

As late as 1917 a great stir was 
made over the so-called Garabed ma- 
chine, which nobody but the inventor 
had seen, but which was represented 
as capable of turning a shaft con- 
tinuously without using fuel, thereby 
creating free energy. Special protec- 



























James Ferguson, a fellow of the 
Royal Scciety, devised this ma- 
chine—but for the laudable purpose 
of laying bare the utter fallacy of 
perpetual motion. 

Jointed spokes with heavy balls 
at the ends radiate from a horizon- 
tal shaft. To each spoke is se- 
cured a rectangular frame in which 
a weight slides. It is clear that, 
as a spoke swings down to a hori- 
zontal position, the weight in the 
frame drops, pulling straight out 
by means of a cord, as it does so, 


The Only Sane 
«+ Perpetual-Motion Inventor 


old fallacy 


once more 


tion was granted for this invention 
by Congress, and an_ investigating 
commission was appointed to take 
due note of what there was to pro- 
tect. It*was not made clear whether 
the Garabed was really to be classed 
as a perpetual-motion machine or was 
intended to draw energy from the at- 
mosphere in some mysterious manner 
heretofore unknown; but 
the commission, com- 
posed of five scientists, 
reported in very moder- 
ate words that they had 
found nothing to com- 
mend in what the inven- 
tor had placed before 
them. 

The term “perpetual 
motion” isin reality mis- 
leading. A machine for 
baling out the Atlantic 
ocean with a teaspoon is 
not philosophically a per- 
petual-motion machine. 
An automobile that 
would keep on running 
with the gas-tank empty 
would be one, even if the 





the ball at the end of a spoke. As 
the spokes swing around to the 
left, the weights in the frames drop 
back and cease pulling, so that the 
spokes bend at their joints, and the 
balls at their ends move inward. 

Says Ferguson: ‘‘As the balls or 
weights at the right-hand side are 
farther from the center than they 
are at the left, it might be sup- 
posed that this machine would 
turn round perpetually. But who- 
ever makes it will find it to be 
only a mere balance.” 








October, 1920 














SS VAy 


“Worked” by Buoyancy 


A hollow shaft, hollow arms, 
weighted bellows at the ends 
of the arms, screw-valve 
throttles in the arms (super- 
fluous, but showing how the 
inventor tussled to get it all 
just right). 

The bellows enter the water 
compressed by the weights, 
the opposite bellows receiving 
the air through the arm and 
expanding to make room for 
it, its expansion giving them 
buoyancy to turn the wheel. 

It is not a high-speed en- 
gine, due partly to the resis- 
tance of the water and part- 
ly to the fact that it requires 
. more power to expand the bel- 
lows under water than can be 
recovered by buoyancy. Each 
expansion must drive the wa- 
ter a little higher in the tank 


Levers and Balls 


Imagine a series of wheels of 
which that shown below is 
one. One lever isin the act of 
falling from the periphery of 
the wheel into the right line. 
Note that the lever is com- 
posed of a series of jointed flat 
rods, provided with a stop to 
prevent their collapsing at any 
timemore than enoughtobring 
any one of the rods at a right 
angle with the rod next to it. 
The lever is hinged to the 
periphery of the wheel in such 
a way as to prevent its falling 
into any other than a right 
line from the center of the cir- 
cumference of the wheel. 
Each lever has a bucket at 
its outer extremity, the bot- 
tom being sufficiently broad 
to retain a ball. The balls 
are supposed to roll out upon 
the inclined plane and roll to 
the other end, ready to be 
taken again into the buckets 




















It Stopped When the Power House Did 


A bold hoax publicly uncovered is the 
most useful form of perpetual motion. 
This photograph shows the same kind 
of wheel on which the Marquis of Wor- 
cester, in 1648, wrote a learned book un- 
der the title, “An Advantageous Change 
of Centers.” 

This wheel was erected over a roadway 
in Los Angeles. It revolved slowly all day 
and all night, and the ostensible motive 
power was a series of metal spheres that 
ran out quickly to the circumference on 
the straight side of the spokes and came 
back slowly on their curved side. 

One day, when the electric power 
plant of the city shut down for a re- 
pair, the device stopped, for lack of mo- 
tive power, and the mystery was solved 














The Electric Mystifier 


The frictional electrical machine is start- 
ed, magnetizing the temporary magnet 
and drawing the armature toward it. 
This breaks the circuit, demagnetizing 
the temporary magnet and allowing the 
spring to close the circuit again. 

Says the inventor: “If a magnet of a 
certain power will not move the elec- 
tric plate, its power could be increased 
without decreasing the resistance which 
the magnet and conductor offer” 
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He Tried a Vacuum 


Having perhaps perceived the 
futility of manufacturing 
buoyancy under water and 
then trying to utilize it with 
a net gain, this inventor tries 
the same scheme with air. 
The cylinders, which have 
mercury packings to reduce 
friction, are arranged bymeans 
of communicating valves to 
have a vacuum on one side of 
the wheel and air on the other. 
The difference in weight be- 
tween a vacuum and air is all 
this mcdest man wants to oper- 
ate with, but he dreams of 
condensing the air to enhance 
the efficiency of the machine 


The Eccentric Weight 


Here is the old eccentric- 
weight idea. The wheel has 
twelve hollow spokes, in each 
of which is a rolling ball. The 
belt passes over two pulleys. 

In order to allow the belt te 
pass freely and meet the balls, 
there is an opening around the 
wheel from hub to circumfer- 
ence. 

The balls are met by the 
belt as the wheel revolves, and 
are raised from the circum- 
ference until they are at last 
brought close to the hub, 
where they remain until, by 
the revolution of the wheel, 
they roll out through the cir- 
cumference. 

Thus the balls are on one 
side of the wheel, always at 
the circumference, so that 
that side is heavier than the 
other, which causes the 
wheel continually to revolve 
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‘*To Roll Along .. . till Time Shall Be No More”’ 


Here we show a railway carriage, self-moving, invented 


in 1829. The inventor had read everything about the shall be no more.” 


fallacious machines already made, but his would 


“assuredly, if given a path encircling the earth, con- center of gravity 


tires and gears eventually wore out. 
A perpetual-motion machine is one 
that produces power by means of 
something that consumes power. It 
has been defined by a famous phys- 
icist as ‘‘a machine whose move- 
ment creates power to continue the 
movement.” There is always cre- 
ation involved in the work it is sup- 


posed to do, and creation is not 
observed in any other machinery. 
Any work, be it ever so small, foots 
up, when continued for a long time. 
It can always be measured in foot- 
pounds. The power necessary for do- 
ing it can always be measured in foot- 
pounds tothe second. One horsepower 
equals 550 foot-pounds a second, and 
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tinue to roll along in one undeviating course till time 
The conical wheels permit the 
carriage to ascend a rising track without raising its 


some security against perpetual-motion 
schemes would be established if those 
who support them would learn to insist 
on having at least 550 pounds raised 
one foot a second by the promising 
machine, and having this done for 3600 
consecutive seconds without any help 
from outside sources. One horsepower 
for one hour is not too much to ask 
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of a persen who claims to have an 
inexhaustible mine of free energy. 
Theveiled perpetual-motion schemes 
are the most insidious. In these the 
inventor deliberately employs a little 
’ real power to make the machine op- 
erate, but claims to obtain five, 
twenty, or one hundred times more 
power from it at the driven shaft. 
Such a machine is somewhat like a 
puppy wildly chasing its 
own tail. If it could ever 


stop. In the bogus ma- 
chine, if the driven shaft, 
with its fictitious surplus 
of power, is geared back 
to the driving shaft, to take 
the place of the small but 
real power, everything 
stops. A very celebrated 
perpetual- motion engine 
was of a similar type. Pro- 
fessor Gamgee, of London, 
obtained a United 
States patent on it 
in 1881, and made 
great commotion 
with his invention 
in industrial and sci- 
entific circles. ‘He 
used anhydrous am- 
monia, which boils 
at about 34° Cen- 
tigrade, instead of 
water, in an engine 
similar to a steam- 


It is clear that buoyancy is to make the machine run 


engine. From a boilerful of Seaneen. 


liquid ammonia, which would 
develop a high pressure at ordi- 
nary temperatures, he figured 
on sending the vapors into com- 
pound cylinders to expand against 
pistons. By the expansion the 
vapors would cool down to very 
low tension and in this state they 
would be exhausted into a re- 
ceiver, further exposed to cool- 
ing, and thence led back to the 
boiler, whereafter the cycle of 
operations should begin again. 

The Patent Office and the 
Navy Department approved of 
the plans, but it was not found 
possible to make any gain by first 
expanding the substance by evap- 
oration and afterward condensing 
it sufficiently to get it back into 
the boiler against the pressure 
there existing, it being nature’s 
law that condensation generates as 
much heat and pressure as can be 
gained from expansion. Yet the 
scheme seemed plausible if the high- 
pressure boiler and the condenser 
could be kept at very different tem- 
peratures. 

In many of the true perpetua!- 
motion devices metal balls are de- 
pended upon to roll from one part of 
the mechanism to another and thereby 
produce motion of the machine parts 
against a resistance. If such a ball 
weighs 550 pounds and is made to 
carry a lever vertically downward for 


catch it, the chase would nouow 
















































Complicated chambers are provided for the 
entrance and exit of the floats to and from the tanks, but 
the underlying notion of buoyancy is fallacious and fatal. . 
Buoyancy is not inherent lightness in the floats, but 
a lift action pure and simple 








Listen to Dr. Drasch: 

“This invention consists in the 
arrangement of an annular tilting 
tray, which forms the orbit for a re- 
volving ball, in combination with a 
supporting platform, and with a lever 
which extends into the tray and con- 
nects with a shaft, to which motion is 
to be imparted in such a manner that, 
by continually changing the position 
of the tray, the ball is caused to ro- 
tate therein without interruption, and 
by the action of the rotating ball on 


_ the lever, the desired motion is im- 


parted to the shaft in connection with 
the working machine or mechanism to 
be driven.” 

Is it all perfectly clear now? 
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a distance of one foot and in one 
second, it will produce nearly one 
horsepower for one sceond, but to 
make it do the same thing over again 
for another second it is necessary to get 
it back to the height from which it 
came, and the raising will require just 
the same amount of work as was gained 
by the lowering. These devices are 
therefore very childish. In recent years 
the contraptions are always more com- 
plicated. 

Nearly all the known mechanical 
movements and expedients are util- 
ized in the same machine, and each 
of them produces resistance and wastes 
power, whether it is a gear, a lever, 
an incline, a magnetic clutch, a 
weight, or a float going up and 
down, a rocking beam, a pump, 
a water -wheel, or what not. 
They are all power-transmis- 
sion elements but not power 
producers, and all 

— operate with a loss. 
But the more there 
are of them the easier 
the inventor can de- 
lude himself and oth- 
ers, until it comes to 
showing the machine 
working. The ma- 
chine makes no argu- 
ment. It simply re- 
fuses to work. 

This is the one 
great characteristic 
feature which all perpetual-mo- 
tion machines have in common. 
A number of them are illustrated 
herewith. Their best value lies 
in the mental exercise required 
for pointing out their fallacies in 
detail. 

When defining what is under- 
stood by perpetual motion, it is 
necessary to exclude all plans for 
taking heat or motion or electric 
current from the forces that are 
active in nature or that may be 
generated from materials as long 
as these materials last. A clock, 
operated by the exceedingly weak 
current from a small quantity of 
~adium salt or from a dry electric 
pile, may be kept going fcr a very 
long time, as the power required 
is almost infinitesimal; but if the 
same sources of energy were to 
be used on a scale that could be 
considered for power purposes, they 
would be found uneconomical and the 
materials would quickly be worn out. 

‘Among the natural forces that may 
be counted on indefinitely, changes of 
temperature from day to night and 
changes from barometric pressure have 
in several instances been employed for 
producing seif-winding clocks and simi- 
lar unimportant toylike contrivances. 
But these are not perpetual-motion 
machines, since the power operating 
them is well understood and is not 
used generally because it cannot be 
used conveniently on a large scale. 
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Since tungsten was discovered, in 1781, it was held to be 
unworkable. After much research, a method of working 
it was discovered. Nowit can be drawn into fine hair- 
like filaments. This woman is drawing tungsten rods 
through diamond dies to make lamp filaments 


Popular Sctence’ Monthly 


Saving Billions by Research 


If it were not for research 
we might still be burning 
the old carbon-filament lamp 








In the picture above, from left to right, you see tungsten 
ore, the same ore crushed to’ powder, then oxidized to 
pure tungsten, and finally in bar form, from which the 
fine wire is produced. Much experimenting was neces- 
sary before the tungsten could be made ductile 
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The research laboratories at Schenec- 
tady are dedicated to studying meth- 
ods of producing light. The very con- 
stitution of matter itself must be in- 
vestigated. Pure scientific research 
created lamps that give three and four 
times as much light ; 
as the old carbon-fila- 
ment lamp 


Tungsten cannot be 
worked in the open 
air likeiron. It would 
oxidize. Hence it 
must be treated in an 
atmosphere of hydro- 
gen in an intensely 
hot electrical furnace. 
The temperature 
within the furnace is 
5000°F.., which makes 
that furnace prob- 
ably the hottest place 
on earth 


































The laboratory work- 
er is experimenting 
with one of the noble 
gases—argon, helium, 
krypton, neon, and 
xenon. Because they 
do not combine read- 
ily with tungsten, ex- 
periments are con- 
stantly made to dis- 
cover ways of using 
them in electric 
lamps. When intro- 
duced into a lamp, 
they retard the evap- 

_ oration of the fila- 
ment and hence pre- 
vent blackening of 
the bulb. Inthe pic- 
ture, argon is being 
distilled out into a 
flask, with the aid of 
liquid air 
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The Best Way to Do It 


Major Frank Gilbreth, the noted efficiency engineer and. 
motion-study expert, demonstrates the one best way 











Here Major Gilbreth, 


All the motions of chang- blindfolded. is demon- 


ing the paper in a type- 


writer were charted and 
then laid out on the visu- 
alization board. One set 
of parallel lines represents 
the time element; the other 
set represents the various 
motions. By studying 
these components any 
blind person can learn to 
work as rapidly as a good 
typist who has her eye- 
sight to aid her 
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strating his “visualization 
board” for helping blind 
people at lectures. By 
means of strings and 
thumb-tacks fixed at vari- 
ous intersections of the 
grooves in the board, the 
blind man can follow the 
lecturer, just as people 
with their sight follow him 
by watching a blackboard 
diagram. 
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These lines are the learning curves of three persons. 
They were told to write their names, omitting every 
other letter, and they did it twenty times before 
they approximated their customary speed 
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These maps and 
pins represent the 
route taken in acer- 
tain office by docu- 
ments, bills, etc. 
The carriers follow 
the lines laid out, 
that after many 
tests have been ad- 
judged the shortest, 
and their output is 
materially increased 
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You can either stand or sit at your work 
if you use a Gilbreth desk. Pictures of it 
appear at the left and the right. It reduces 
fatigue to stand occasionally, and your 
efficiency goes up if you reduce fatigue. 
Comfort is essential to good workmanship— 


* particularly when one works at a desk all day. 


This desk and chair were built for comfort. 
Whether sitting or standing, the writer’s 
arms are in the correct position. You will 
notice that the back of the chair slants for- 
ward and that the foot-rest underneath the 
desk is curved 











A blind man’s din- 
ner-table ought to 
be charted and each 
utensil should be 
put in the same 
spot from meal to 
meal. This will en- 
able the blind man 
to find them with- 
out fumbling, as 
soon as he learns 
their positions 
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Grading Rosin by Its Blush 


OSIN can be classified. by its 
blush! Experts in the Depart- 
ment of Agriculture, Washington, 
D. C., have developed a “‘com- 
parison-box,’’ which accurately 
compares the blush of a piece of 
rosin with that of a piece of 
colored glass. It is possible 
thus to grade rosin rapidly, without 
physical or chemical test. 
Before rosin can be tested in the 
comparison-box, it must be cut into 
the proper sized cube. This is done 
with a small adze or hatchet. The 
cut rosin is then mounted in the 
comparison-box next to a piece of the 
colored glass. If its color is exactly 
the same as the glass, the grade of 
the rosin is known immediately. If the 
piece under test does not have the same 
color as the glass standard, the glass 
is changed until a piece is found cor- 
responding with the rosin under test. 
When the comparison-box is used, it 
is pointed skyward, and, to insure uni- 
form light, a piece of translucent white 
paper or film is placed between the 
sample under test and the light. 









Testing rosin with the compari- 
son-box, obviating a chemical 
analysis. Below is the com- 
parison-box, with a few samples 
of rosin to be tested, and the 
standard colored glass screen 
with which the rosin is compared 
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An Apartment-House for Plants 


EOPLE live in apartment-houses, 
so-why shouldn’t plants? So 
queried Walter Gouinlock, of Toronto. 
Whereupon he invented an apartment 
greenhouse. 

The greenhouse is so made that it 
backs up against a hill, as shown in the 
illustration. 

Any desired number of floors can be 
built, but they recede as they go higher 
up. In the basement there is a heating- 
plant and a reservoir. Pure air from 
outside enters the basement through 
apipe. It is heated, and then moist- 
ened by the water in the reservoir. 
It passes through an opening next to 
the glass wall, and heats the various 
apartments in turn, passing off through 
a ventilator in the roof. 

The rear end of each apartment is 
against the hillside and therefore it is 
rather dark. Not wishing to waste 
heat on these dark. places, Mr. 
Gouinlock provides a non-heat- 
conducting curtain that cuts off the 
rear. The dark rooms may be used 
for growing mushrooms or for hous- 
ing roots. 





























This greenhouse is really an apartment-house for plants. 
and they are all heated and moistened by one heating-plant and reservoir in the cellar 
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There are several floors 
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He Made a Profession of His Hobby 
William Richards has been building ship 


EING a Boston boy, William 
B Richards was only eleven years 

old when he read “Treasure 
Island,’ and he was immediately 
filled with a great craving for adven- 
ture upon the high seas, and for battle 
with pirates over golden treasure. But 
being a Boston boy—he realized very 
quickly that there 


By Herbert Asbury 


word of William Richards comes very 
near being the law as far as models of 
ships are concerned. 

For many years Richards made 
ships merely as a hobby, but recently 
he went into it as a profession. He 


models all his life 


partly finished models, to be finished 
by boys who have a knack for that 
sort of thing. He makes them in 
various degrees of completeness, so 
that a boy of any age can find some- 
thing in Richards’ models that he can 
handle all the way to the finished craft. 
Richards has worked for many years 
developing his system 





were certain obstacles 
in the way that were 
apt to prove insur- 
mountable, so he put 
aside for the time the 
craving for travel and 
adventure, and center- 
ed his ambition upon 
_aship. He must have 
aship. So he went to 
his father. 

“Dad,” he said, “‘I° 
want a ship.” 

“Then build one.” 

That was final, and 
it settled matters as 
far as the purchase of 
a natty, trim-rigged 
little ship was concern- 
ed. William Richards 
knew that the only 
way he would ever get 














of partly finished 
models. He has so 
developed his system 
that those who have 
never attempted to 
design or build tech- 
nically correct model 
yachts may, by using 
his drawings or the 
glued-up blocks sawed 
to shape inside and 
out, produce a cor- 
rectly proportioned, 
accurately designed 
model which will sail 
and handle in thesame 
manner as the large 
boats from which the 
model is designed. 

It might be thought 
that these partly fin- 
ished models are used 











aship would beto build 
it, unless he wanted to 
- waste the summer do- 
ingerrands. So he got 
out his tool-chest, sharpened the tools, 
and in the back yard there was great 
industry, with much sawing and ham- 
mering and smashing of fingers. 

But the day came finally when he 
went to the pond in Boston Common 
and placed on the water an amazing 
collection of bits of board which he 
fondly called a ship. He gave the 
ship a push and watched it eagerly, 
when the ship wabbled uncertainly 
and then tipped up and went down by 
the stern. It had sailed for probably 
five seconds. 

But young Richards was not dis- 
couraged. He fished up his vessel, 
went home, and set to work on another 
ship with the indomitable persever- 
ance of a Sir Thomas Lipton. 

Richards’ second ship was more 
successful. It sailed proudly on the 
somewhat muddy waters of Boston 
Common pond—and one of America’s 
- greatest ship-modelers had started on 
his career. 

Every summer after that William 
Richards had a new fleet of ships, 
some of them amazingly original in 
design, but all of them seaworthy as 
far as the seas of Boston Common were 
concerned. He has been building 
little ships ever since, and his reputa- 
tion has increased, so that now the 


has an office and workshop down an 
alley behind a tenement-house in the 
Bronx, in New York city, and there he 
makes his ships. 

He makes all kinds of ships, and his 
establishment is probably unique in 
the United States. There are, to be 
sure, other men who make ship 
models; but not only are there very 
fev7 who make as fine models as those 
of Richards, but there is none, as far 
as he knows, who does exactly the 
same sort of work. He makes ships 
for the big shipbuilding companies, 
models made to scale that are used as 
silent salesmen. But the important 
part of his work, the part that he loves 
the most, is that which he is doing to 
interest the boys of the United States 
in the Merchant Marine and in the 
navy. 

Every boy likes to build ships and 
things. Almost any boy would rather 
have a vessel of his own construction, 
no matter how crazily it floats, than 
the best machine model that money 
can buy. But there are certain parts 
of the work that the average boy can- 
not do, and it is to’ overcome this 
trouble that Richards has devoted a 
great deal of his talent as a ship- 
modeler. A large part of his time now 
is devoted to the construction of 
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As a boy, William Richards asked his father for a ship, 
and was gently but firmly referred to his tool-chest 


‘\ 


entirely by boys, but 
this is not always the 
case. Richards is fond 
of telling about the 
New York stockbroker, a man of wealth 
and big business interests, who came 
to him one day and wanted a partly 
finished model. 

He pointed to the six-foot hull of an 
unusually complicated ship model and 
said that would be about right for his 
twelve-year-old boy. ; 

‘“‘A twelve-year-old boy never could 
finish that ship,’”’ said Richards. “‘You 
had better get him something simpler.” 

‘‘Well,’”’ grinned the broker, “to tell 
the truth, I want it for myself.” 

Folk in ordinary walks of life may 
not know that Richards is one of the 
foremost builders of ship models in the 
United States, but it is known in 
private and governmental shipping 
circles. Besides his work for the big 
shipping companies, most of it tedious 
hand-work made accurately to scale, 
he has designed boats for a number of 
foreign governments, and during the 
war he was called to Washington as an 
expert model-maker by the Bureau of 
Construction and Repair of the Navy 
Department. He also made all of the 
half and interlocking models used by 
the Submarine Defense Association. 
He is a member of the New York 
Model Yacht Club, which holds re- 
gattas on the lake in Central Park 
every Sunday morning in the summer. 
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How Big Can They Build Them? 


The problem of the large airplane and how it was overcome 


OW large can airplanes be built? 
Mathematicians once main- 
tained that it was impossible to 

carry the size of an airplane beyond 
certain definite dimensions—dimen- 
sions dictated by theory. The men of 
figures argued that airplanes had 
already reached their limit of size and 
carrying capacity. Why? Simply be- 
cause the weights increase as the cubes 
of the similar dimensions, while the 
areas of the supporting surfaces in- 
crease only as the square. In other 
words, the ratio of weight to area in- 
creases as the linear dimensions until 
the point is reached where the machine 
will not fly. 

So dictates theory; but what has 
practice .to say? Practice answers 
these mathematicians just as it an- 
swered those who were kind enough to 
inform Langley that flying was im- 
- possible so that he would be saved a lot 
of unnecessary work! Langley kicked 
the theory of the mathematicians to 
death. The “law of the cube” has 
also been outlawed. 


The Mathematicians Were Wrong 


During the war the desperate neces- 
sity of making larger airplanes devel- 
oped. Aeronautical engineers were 
instructed to design larger machines, 
regardless of the restrictions that were 
theoretically visible. Aeronautical en- 
gineering took a great step forward, 
and today giant machines wet their 
wings in the misty clouds. Theory 
was battered down, brushed aside, and 
forgotten. ‘Today no practical limit is 
placed on the size of airplanes. 

How came the mathematicians to be 
in error? They forgot something. 
They forgot thatthe most sacred law 
of the cube held good only when a 
large airplane was a geometrical copy 
of asmall one. When an airplane is so 
designed that it is not a copy of a small 
one, there appears to be no limit to the 
size it may reach. When this was 
proved the law of the cube vanished 
in the wake of many other scientific 
superstitions. 

New aerodynamical laws have been 
laid down that tell how large airplanes 
may be built. Practice, not 
theory, molded these new 
laws into shape. They are 
very interesting, even to the 
lJayman. The first law states 
that with an increase in over- 
all dimensions the weight 
must not increase faster than 
as the square of such dimen- 
sions. So far, so good. The 
second law is also a cold 
statement of fact. The sub- 


By Carl Dienstbach 


stance of it can be made known with 


these words: The larger elements of an- 


airplane must be so designed as to 
secure, for a given wing area, the 
minimum of secondary structure. 

There is certainly nothing confusing 
about these deductions. 


Flying is Easy; But Landing! 


At present, difficulties of operation 


. make themselves felt long before the 


limit of size is reached. <A flying- 
machine can be made any size; but 
every flying-machine must also be a 
























landing machine. This is where the 
shoe pinches. The landing problem is 
one thing that is helping to keep 
aeronautical engineering lashed to its 
present standards. Unfortunately, the 
larger an airplane, the more difficult it 
becomes to land. Large airplanes alse, 
make necessary large landing-fields. 
Aeronautical engineers today dream 
of great achievements in the future. 
They are encouraged by the fact that 
all the difficulties confronting them are 
practical in nature. No law, written or 
unwritten, puts a limit on the size of 
airplanes. Every engineer with im- 
agination can see in his mind’s eye the 
great mechanical birds of the future. 
It is quite possible that the passengers _ 
and pilots will be carried in the wings. 
And the size? Wing-spreads of the 
present will be multiplied by two and 
three. A number of pro- 
pellers will be strung out 
along the lead edge. Two 
rows of landing-wheels will 
run the length of the bot- 
tom. The engines will be 
placed inside the wings, 
exhausting their noise and 
hot gases into the outer 


A _ huge _triplane 
equipped with pon- 
toons. If the rule 
originally established 
in building aircraft 
had been followed, 
such great machines 
as this would not 
have been attempted 
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atmosphere. This simple description 
by no means taxes the imagination, 
nor does it stand outside the realm of 
the possible. 

Everything is in favor of the large 
airplane. At first it was thought that 
the increased head resistance due to 
more elaborate “rigging” 


thing. Its appearance makes the lay- 
man chary of trusting his life in it, but 
the cabin gives a sense of security. 
The cabin adds a touch of symmetry. 
The first automobiles were not pleasant 
tolook upon. The modern limousine is 
a thing of beauty. It bears a touch of 


the event of one of them becoming 
disabled. 

The mention of engines brings up 
the question of safety. The passen- 
gers of the single-motored machine are 
entirely at the mercy of that one 
engine. It must not fail. 

Large airplanes must be 





would be a serious ob- 
stacle to overcome. It 
was not nearly so serious 
as was anticipated, for this 
reason: The size of the 
open “draggy’’ cockpits 
in the large machines be- 
came a relatively insignifi- 
cant factor. The stream- 
lining—the forms offering 
the least resistance to the 
air—of the larger machine 
is more perfect, and this 
more than coinpensates 
for the head resistance. 
With the large day bomb- 
ers and Gothas came the 
enclosed cabin, with its 
luxurious fittings and per- 
fect comfort. Of course, 
the huge airplanes used 
for bombing in the war 











driven by several engines, 
and if one fails it will 
result in nothing more 
serious than a reduction 
of speed. Thus, the safety 
factor of the big airplane 
is greatly in favor of its 
use. 

Does the radius of ac- 
tion increase with the size 
of an airplane? This is a 
question that the layman 
is sure to ask. Many be- 
lieve ‘that it does. The 
truth is that it does not to 
any great extent. In this 
respect there will not be 
much advantage in large 
fliers. Engineers have, so 
far, been satisfied to learn 
that the large machines 
reach about the same 








were not provided with 
cabins, merely because the 
cabin did not meet fight- 
ing conditions. ; 

Without enclosed cabins commercial 
aviation would always have been a 
dream. 


Flying in Comfort 


With it arrived a new era in flying. 
Today a man can step off the street 
in his Palm Beach suit, sit down 
in the comfortable seat of an airplane 
cabin, and go soaring aloft, feeling 
neither the intense cold of the upper 
regions nor the terrific blasts of the 
passing air. The annoying roar of 
the engine is also reduced; all the 
comforts of the limousine are possible. 

The enclosed cabin greatly beautifies 
the flying-machine. 
From an architec- 
tural viewpoint, the 
ordinary airplane is 
far from a thing of 
beauty. It is an 
ugly, misshapen 










Large airplanes with several engines afford greater 
safety than those with only one. 
fails, the others can usually be depended upon 


art. The airplane has not yet passed 
a great distance along its path of 


‘ evolution. 


As airplanes grow larger they be- 
come less difficult to handle in the air. 
This may be contrary to what most 
laymen believe, but it is nevertheless 
true. On the other hand, the larger 
machines are very difficult to land, and 
they also require large landing-fields. 
When in the air they almost fly them- 
selves. The duty of the pilot has been 
reduced largely to a matter of finding 
the way and landing safely. Naviga- 

-tion in the air is just as important as 
navigation on the sea. The “air- 
captain” is coming into his own. He 

must be a thor- 


oughly trained 
man. 

One man will 
by no means 
make up _ the 
“crew” of the 


large commercial 
airplanes of the 
future. There 
will be at least 
cutteme two pilots and 
one engineer. It 


machines __wiil 
also carry a cap- 
tain or naviga- 
tor. It will be 
the duty of the 
engineer to see 
that the engines 
give unfailing ser- 
vice, and to make 
rapid repairs in 


When one engine 


is possible that * 





standard of general effi- 

ciency as the smaller ones. 

In the case of the dirigi- 

bles, the radius of action 
does increase with size because the 
efficiency increases. If the cargo of 
the large airplane is reduced in favor 
of a greater fuel supply, the radius of 
action will be increased. 

The history of the automobile tells 
us what to expect in the development 
of aviation. The little chug-chug 
automobiles of fifteen years ago could 
not possibly struggle over the poor 
roads of that period. Were new roads 
built to accommodate the cars? Not 
at all. Manufacturers had to develop 
their cars to the point where they were 
able to travel over the bad roads. 
Then the good roads were built. Will 
the same hold true in aviation? Will 
manufacturers have to construct ma- 
chines that will land with safety in any 
field or will a great belt of landing- 
fields be placed at intervals all over 
the country? It is safe to prophesy 
that the development of the airplane 
will always keep ahead of the develop- 
ment of the good landing-places. 


Stunting Ability Not Necessary 


[t is obvious that the larger airplanes 
cannot “‘stunt,”’ like the smaller ones. 
Stunting, however, is not necessarily 
an attribute for a commercial machine. 
The military necessity for an airplane 
capable of maneuvering rapidly will 
always be met by the smaller types. 

‘The larger machines must always 
fly on an “even keel,’’ so to speak. 
Such stunts as tail-spinning and nose- 
diving would set up dangerous strains 
in a large machine and a disaster 
would probably be the result. 
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How Your Sardines Were Scaled 


HE scales have already been 

removed from the sardines 
when you.open the can.--Is the 
scaling done by hand? Not any 
more. Observe the scaling-machine 
shown above. 

The sardines are placed in the 
cylinders, which revolve from right 
to left. The continued rubbing of 
the small fish against the perforated 
cylinder case causes the scales to 
break off. A constant stréam of 
water played on the fish carries off 
the scales as soon as they are de- 
tached. 

When the fish are thoroughly 
scaied, they are dropped into a 
drum, placed for. that purpose at 
the end of the cylinder. 


A Hospital on Wheels 


PORTLAND, Indiana, is trying out the 
portable hospital idea for districts not 


sufficiently settled to make worth while a . 


regular isolation hospital for contagious 
diseases. 

The at-your-door hospital is large 
enough to accommodate a standard size 


hospital bed, a table; a small heating-stove, ° 


and one yocking-chair.--Besides the door, 
fiye windows are provided,. the rear one 
being placed in such a position above the 
bed that drafts do not strike the patient. 


. woman in the tribe x 
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The Brass-Tube-Queen 





HEN the chief of the Masai tribe 


takes unto himself a wife, he places 


around her neck yards and yards of brass © 


tubing, which she must never remove. She 
also wears. éarrings made of steel coils that 
weigh’ more’ than” a :pound ‘each. 


ia has: any inde- 
pendence; the 
others are bought 
and sold for a few 
cows or-spear- 
heads. 


As a matter of pe is the only 


Any : 
woman .-who -¢dn- ‘carry~ all ‘that’: metal: » 
- around with ‘her deserves to be a queen. 





“(NLASS that is bullet-proof? 
Impossible!” But it’s not. 

- This-glass recently invented was 
put to a test in which steel-jacketed 
bullets of regulation caliber were 
discharged at it from rifles and 
revolvers. 

The bullets damaged the glass, 
but they did not pass through it. 
Instead they were dashed into 
fragments. 

In the manufacture of the glass, 
sheets of plate-glass are thoroughly 
cleaned and. Gemented’ together 
with sheets of celluloid between. 

These sheets are bound into a 
unit, producing a panel that retains 
the transparency of the best 
plate-glass. 


Dispossessing an Ark 


BEew¥ appears a ship that was in 


Popular Science Monthly once before. 
That was in August, 1919, when Parson 
Lewis had just started to build it. He 
intended to sail in it to Liberia, the: 
land of his birth, and to do missionary 
work. ‘ 

.So far, he‘has built the hull of old lumber . 
and has’ poured into it a layer- of concrete. 

Recently the owner of the-land on which 
Mr. Lewis is building his ship, which 
might very appropriately be christened 
Faith, ordered him to move. He did not 
do-so, and the sheriff appeared on the 
scene. : na 

But how can the sheriff remove the. ship + 
without injuring-it? Aap ne ES 
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Clean YourPipe on 
the Ash-Tray 


HE smoker who 

must get up and 
stir around to find 
something with which 
to clean the bowl of 
his pipe is needlessly 
inconvenienced. If he 
possesses one of the 
new ash-trays having 
a pipe-cleaning attach- 
ment, the_ sophisti- 
cated allure of smok- 
ing may be enjoyed 
without any inconve- 
nience. 

Without leaving his 
easy chair or even getting.into an un- 
comfortable position, the smoker provided 
with the ash-tray shown above can 
thoroughly clean out the bowl of his 
pipe. 

The pipe is inverted, placed over the 
prong rising from the center of the tray, 
and moved about slightly; the ash and 
residue immediately loosen and drop into 
the tray. The prong is also convenient 
for extinguishing cigarettes, since the 
burning end can be cut off simply by press- 
ing it against the prong. 








Shelf and Work-Bench in One 


WORK-BENCH that will fold up and 
fit in a tool-chest;. that when opened 
will form a shelf for the tools, and at the 
same time afford a bench for 
working, is surely a service- 
able aid to the carpenter. 
But that is not all this work- 
bench will do. It can be 
used as a truss or “wood 
horse” to support a platform 
on which the workman may, ~~ 
stand! ‘ 
To fold the bench it is 
necessary only to remove 
the plank that forms the 
top, and to turn the side 
vlates vertically to per- 
mit the lower section of 
the legs to be folded back 
inside the upper bars of 
the bench legs. The 
leaves of the shelf are 
folded over, and then the 
leg members are folded — 
on top of the leaves. This 
makes such an arrange- 
ment so compact that 
the device may be readily 
placed in the tool-chest. 
This device is a valuable 
—— to the carpenter’s 
it. 














































A Cannon that Saves Instead of Destroying 


HEN this cannon fires its shell in the 

eternal fight against the waves of the 
storm-tossed sea, it is to save lives, not to 
destroy them. 

It is a new life-saving cannon, having 
arange of more than seventeen hundred 
feet, which is calculated to throw a line to 
a ship in distress. 

In a test made in New York harbor, the 
eighteen-pound projectile, attached to a 
line coiled in a tube beside the gun, was 
fired from the deck of the John F. Hylan, a 
police tug. 

The cannon is thirty inches long and has 
a weight of two hundred and ninety 
pounds. It does not recoil, is quickly 
loaded and can be easily moved. On the 
first trial the cannon threw the line 
seventeen hundred feet. 




















When You Forget 
Your Ink-Dropper 


OW can the 

fountain-pen be 
filled without having a 
dropperhandy? Aman 
does not usually carry 
a dropper with him. 
But in the. crowd at 
hand there is likely to 
be some one who has 
a self-filling fountain- 
pen. If he can be in- 
duced to lend it for a 
moment the trick is 
done. 

Take the self-filling 
pen and steep it in ink 
until it is full. Assure the owner that no 
damage will be done to the point of his 
valuable self-filler, and permit him to 
watch the following performance. 

Press the lever of the borrowed pen, and 
through its point discharge its contents of 
ink into the barrel of your own pen. Then 
refill the borrowed pen and return it. 

There are many such instances as the 
above in our daily lives, requiring but. a 
little ingenuity of thought to simplify a 
condition that otherwise would have to be 
tolerated in spite of inconvenience. 





Potato-Gathering Made Easy 


I? will no longer be necessary for the 
potato-picker with row upon row of 
potatoes to gather to stoop over or kneel 
on the damp ground for hours 
at a time to bring forth the 
“spuds.” Instead, he will 
have but to pass along each 
row, poking a grabber-like 
device at the potatoes which 
have been dug up. No po- 
tato can resist the clutches 
of these curious “‘tongs.” 

The potato-picking device 
was invented by Albert Hoss- 
feld, of Lewiston, Minnesota. 

The legs of the tongs are 
connected at one of their 
ends by a flat V-shaped 
spring rigidly secured by 
rivets. A flexible rubber 
strap connects the prongs of 
each pair. on the _ inside, 
while a coil-spring holds the 
strap taut. A 

These tongs save the 
gatherer many an hour of 
back-breaking toil, es- 
pecially if they are sup- 
plemented with the long- 
handled basket carried 
by the young man shown 
jn the picture. 
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STEREOSCOPE 
EYE-PIECE 


AND LENSES 


SEPARATOR 


HERES a stereoscope designed to accommodate two people 

In the top of the upper compartment 
is a brilliant light-source diffused by a screen of opal or ground 
A partition through the lower compartment has an 
opening in which the glass positive, a stereoscopically photo- 


at the same time. 
glass. 


graphed slide, is placed to be viewed 
from opposite sides. Between the 
slide and the eye lens is an unsilvered 
sheet of plate-glass, which acts as a 
mirror by reflecting the diffused 
light of the upper ground glass, mak- 
ing it serve as a white background. 

Black velvet beneath the mirrors 
prevents reflection of light from below. 


























Do You Take Your Dog 
to the Dentist? 


[F you love your dog, have 
his teeth examined regu- 
larly. -A.dog’s teeth are just 
as apt to decay as human 
teeth.- But he must ‘suffer 
in silence, without even the 
comfort of holding his paw 
against his aching jaw. 
Dentists find that dogs 
are very apt to shut their 
mouths unexpectedly and 
smash all the instruments 
within. A rigid clamp that 
can be strapped to the dog’s 
head—like the one shown 
herewith—will do away with 


PLATE STORAGE 


A Stereoscope Built for Two 
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Wireless on the Boardwalk 


Music with your meals is an old story; but 

music received wirelessly while you are rolling 
along the boardwalk is something’else again. These 
people are listening to a phonograph record being 
played several miles away. 

This special type of wireless receiving outfit is the 
invention of Harold Warren, of Asbury, New Jersey. 
It is small, compact, and relatively inexpensive. It 
reproduces music audible enough to be heard above 
the noises of the boardwalk. 

An ultra-sensitive receptor with a small loop 
antenna makes it possible to enjoy opera or jazz 
with the sea breezes. What next? 





























Let the Oven Mind the Toast 


OU don’t have to watch your toast when you put it in the 
new electric toasting oven shown above. 
automatically take care of it for you. All you need to do is to 
place the slices of bread in receivers, press two levers down- 
ward, and turn on the juice. 


The oven will 


By pressing the levers you lower 
the bread into the oven proper. 
There is a timing device at the 
front of the oven that can be set to 
suit your individual taste. Thus, 
when the bread is toasted to the 
proper brown, the current is auto- 
matically turned off and the toast is 
raised out of the oven. Many electri- 
cal appliances seem actually to think. 





























| This Rudder Makes the 
Boat Behave ioe 


‘THis rudder gives perfect 
control over a boat. Two 
semicircular pieces are 
mounted on ‘two shafts, ‘one 
within the other. The pieces 
can be turned independently 
or together. i gi 

The normal position of the 
rudder parts is shown. 

The boat’s direction will 
depend upon which half 
of the rudder is moved. 
If both the pieces are 
brought together at the 
same time, forming a cup 
at the back of the propelier, 
the boat will stop and 









this difficulty. 
Thisclampalsoassuresyour © Ledger 
dog humane treatment. Service 









then move in the opposite 
direction. 
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A Street-Sprinkler of Siam 


IN Siam they don’t have water-wagons of 

any kind at all. When the streets grow 
hot, a member of the street-cleaning de- 
partment hangs a pair of watering-cans on’ 
the ends of a wooden bar and places the 
bar across his shoulders. A handle on each 
can enables him to direct the flow of 
water. 


The water-carrier himself is always 


cool. He walks ‘through the 
water he has just sprinkled, 
and can sprinkle himself occa- 
sionally if he should grow too 
warm at his task. 


Here Is One Spot 
that Isn’t Dry 


OIST tobacco’ is the 
only kind to smoke; 
that’s why it is usually put 
in an airtight container. 
- But there are other ways 
of keeping it moist. 

Take, for example, the 
pouch shown herewith. 

The flap is lined with ma- 
terial that absorbs water 
rapidly. When the flap is 
moistened and then closed 
down, the tobacco within 
will remain sufficiently 
damp. 

In dry weather the flap 
needs to be moistened every 
other day. 
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A Safety Catch for 


Your Tie-Pin 


HERE’S hardly a man or woman who 

has not lost a tie-pin or brooch at some 
time. And many of the lost pins were valu- 
able.. : 

Why not put a safety catch on them? 

Mr. Harvey Basley, of New Jersey, has 
invented a simple catch. It is shown 
above. . 

The pin, instead of being straight, ends 
in a loop that fits snugly over a ball- 
shaped projection. Even if the hook 
should be pulled off the knob, its very 
shape would keep it from sliding out of the 
cloth. 

The whole pin would hang at the end of 
the hook until rescued. 





This Pilgrim Risks His Life 
to Pray 


PILGRIMS of the Taoist order wishing 
to pray to “‘acquire merit” or ‘‘attain 
their heart’s desire,” visit one of the 
shrines on top of Hua-shan mountain. - To 
do so they endanger their lives, for the 
ascent is very steep and the supports 
insecure. 

The Chinese pilgrim below is shown 
standing on wabbly logs that are laid 
across posts driven into the face of the 
mountain. He balances himself by holding 
on to a chain. Below him is a sheer drop 
of fifteen hundred feet. If 
he reaches the shrine in 
safety his wishes are sup- 
posed to be granted. 
Thousands of pilgrims 
climb this mountain every 
year. 
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He Wears a Show-Case 


HY rent a store in order to sell candy? 

Here is a man who wears his candy 
show-case in front of him. It hangs from 
his shoulders by means of straps. The 
case is thirty-two inches long, sixteen 
inches wide, and fifteen inches deep. It 
is made of transparent celluloid, but has a 
zine bottom; the whole case weighs only 
six pounds. At the side there is a metal 
money-changer. 

The saiesman fills his show-case with 
taffy and walks through the theater district 
of Los Angeles at matinée-time. One day 
he sold forty-seven dollars’ worth of taffy. 


New Light for the 
Photographer 


9 OING to make flash- 
lights?” they asked 
the photographer who had 
come to take a portrait in 
the dimly lighted room. 

“No,” answers the pho- 
tographer. “I brought my 
electric light.” 

From his coat-pocket he 
takes a powerful little bulb, 
which, when backed up by 
a reflector; is strong enough 
to make short exposures 
with a fast lens. 

Its light is rated at 450 
watts. Its use will banish: 
that scared expression that 
flashlight subjects usually 
wear. 
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‘The Rubber 
Heel with 
a Noise 


UBBER heels 
are sold by 
the million, not 
because they are 
noiseless, but be- 
cause they are 
springy. Even 
more pecple 
would wear them 
if they made a 
noise. Criminals 
almost to a unit 
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A Pencil that 
Lights Your 
Cigar 


“(NOT a match?” 
“No; use 
my pencil,” an- 
swers the man 
with a cigar- 
lighter attached 
to the end of his 
pencil. 

The top of this 
pencil pulls out 
and discloses a 
wick and metal 








wear ‘rubber 
heels. 

Also the rubber heel is open to the criti- 
cism that it slips on wet pavements. 
Water is to rubber what oil is to 
iron—a lubricant. Hence the many futile 
attempts to form the rubber heel with 
so-called vacuum cups and similar inden- 
tations. 

“You talk like a man—why walk like a 
thief ?”” asks Mr. John Van Heusen of 
Jamaica Plain, Massachusetts. He answers 
the question himself by inventing a rubber 
heel which makes a noise as it strikes the 
ground and which does not slip. In a word, 
he combines the resiliency of rubber with 
the sturdy noise of leather. 

To attain his object Mr. Van Heusen 
sinks into the rubber heel, near its outer 
edge, a piece of steel, which, when it strikes 
the ground, relieves the wearer at once of 
the charge of “‘pussyfooting.” 


Here’s a Phonographic Fire-Alarm 


“TIRE! Call the fire de- 
* partment.” But Central 
is slow to answer, so Wil- 
liam J. Luce, of the New 
York Fire Department, in- 
vented this. phonograph 
fire-alarm. ; 

The explanation. of this 
novel invention. sounds like 
the old rhyme about “‘the 
fire burned the stick, the 
stick beat the pig, the pig 
jumped over the stile—”’ 

The house containing this 
phonograph fire-alarm. :is. 
wired. The sensitive “‘heat’’ 
wires: meet. fuses; which * 
form an electric connection 
with.a magnetic coil in the 
alarm-box. Heat so affects 
this that an iron weight is 
released, which starts the 
phonograph record. 

For fifteen minutes this 
record recites the location 
of the fire, the telephone 
receiver is lifted, and-Cen- 
tral receives the message. 








A Good Way to Secure Piling 
to Rock Bottom 


N the construction work at the Erie 
Basin end of the New York state barge 
canal at Buffalo, an interesting method of 
holding the bottom of a sheet-piling wall- 
at rock elevation was used. 

- Instead of drilling a costly trench into the 
rock for anchoring the bottom of the 
piling, it was rested on top of the rock. 
Then three-inch steel bars seven feet long 
were placed in four-inch holes drilled four 
feet down into the rock directly in front of 
the piling. 

The steel bars, bearing against the face 
of the piling for a distance of three feet, 
prevented it from being forced outward 
either by the pressure of the earth behind 
or by the load carried on the wharf. 

























































point. When the 
metal point is 
scratched in a groove at the side of the 
pencil, a spark is produced that lights the 
wick. When the top of the pencil is 
replaced, the flame is extinguished. 

: Inside the pencil there is a hollow cham- 
ber lined with absorbent material into 
which the cigar-lighter fits. The absorbent 
material is kept moist with kerosene or 
some similar fuel. Thus the wick attached 
to the lighter is always saturated because 
of its close contact, and will flare up when 
a spark is created. 

This little device will be a great friend to 
smokers. It will last a long time and will 
always be just where it is needed—held to 
the coat pocket by a clip, giving the 
smoker a twofold assurance of a light when 
he most needs one—which often happens 
when he is out on a tramp, miles away from 
houses and his fellow man. 


Why Not Make Your Own House Models? 


" ON’T throw that cor- 
rugated cardboard 
away. Let us make the 
new house from it,” sug- 
gested the prospective 
builder to the_ architect. 
They did. The result 
was the tiny model shown 
in the illustration. This is 
how the experimenter ex- 
plains the construction of 
the cardboard house: 

“First we cut out the 
walls, straight up and ‘down,’ 
and’ made openings for the 
doors and’ windows.’ We 
set up partitions between’ 
the-reoms precisely as the 
architect had them in his 
plans. Each story was 
built separately, and the 
roof went on last. The sec- 
tions were then pieced to-- 
gether. 

“The result helped us to 
visualize our prospective 
house, and to correct faults 
and omissions.” 
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A New Screw-Bench for Airplane Work 


A SCREW-BENCH having a vertical and horizontal adjust- 
ment for the support of airplane bodies has been developed 


by aviation mechanics at Rockwell Field, San Diego, California. her tail in one’s face. 


By means of the new bench it is possible to place the body of the 
machine in the best position for the installation of delicate me- 


chanical work. 

In repairing, overhauling, and balanc- 
ing airplanes, it is often necessary to 
have the body of the airplane in a very- 
finely adjusted position. This is usually 
carried out with the aid of spirit- 
levels. 

According to the old method of sup- 
porting the machine upon benches or 
blocks, the adjustment of position de- 
sired was often impossible. 

With the screw-benches, however, the 
adjustment is altogether different. With 
the bench supporting the tail of the air- 


plane, the position of the body may. be : 


moved horizontally or vertically the 
merest fraction of an inch. A microm- 
eter is used for making the measure- 
ments. 



















With Your Golf Pad 
On Your Wrist 


RIST-WATCHES are 

worn so generally that 
the new wrist golf-score pad will 
not annoy the golfer or inter- 
fere with his play. It furnishes 
him with a convenient place 
on which to keep his score. 

A small pencil fits into a 
holder at the side of the pad. 
Each sheet is divided into two 
spaces, so that two players’ - 
scores can be recorded together. 
When one pad has been used 
up, the holder can be refilled. 
Players say that the pad does 
not interfere with a free wrist 
movement. 





Milking Cows by Electricity 


HE cow will not kick over_the milk-pail if she is milked © 
electrically with the device shown above. Nor will she switch 
This automatic milker allows one man to 
milk as many. cows as three men could by hand. It is also per- 
fectly sanitary. Theteat of the cow is squeezed by compressed air, 


and the milk is then sucked into the can through a rubber hose. 


Overalls Are Not for Airplanes 


RUDDERS are meant to guide; not to wear 
overalls. The airplane rudder in the 
picture below caught a pair of overalls that 
blew out of the cockpit of its machine, became 
entangled in them, and sent the airplane into a 
dizzy spin. The pilot was unprepared for it, but 
he managed to right his airplane. Next minute 
the machine took. another spin. After many 
strange twists and turns, the airplane finally 
landed abruptly on the flying-field. 

When the’ pilot looked over the machine to 
find out what was wrong, he discovered his 
overalls, torn to shreds, wound up in the 
rudder. This happened at Atlantic City, New 
Jersey. 


This little milker never gets tired, is 
always ready for work, and consumes 
very little current. The cows stand 
perfectly still while it is at work. 

One man alone can milk fifteen cows 
in three-quarters of an hour with the 
aid of this new electric milker. And 
besides he is able to get more milk 
from the cows than he did when he 
milked by hand. 

No pipe-lines; belts, gages, or tanks 
need be installed in order to use the 
milker. 

Its! value to the farmer of today, 
unable to find sufficient help, cannot 
be overrated. Of course most of the 
large wholesale dairymen are using 
some form of mechanical milker. 








Brother to the Well Known 
Ouija-Board 


PEOPLE are buying ouija-boards 
faster-than the manufacturers can 
turn them out. oie 

A Los Angeles manufacturer has 
decided that he may as well get rich 
on spirits while they are in vogue, 
and so he is manufacturing a new 
board, enough like the ouija-board 
to be its brother. : 

On this new board a single finger 
may be used to guide the three- 
legged indicator, and thus several 
people can work the board at once. 
Just how they know which message 
belongs to which person, we cannot 
tell. That is something that only 
the inquirers know. 
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1840. The stack of this old wood-burning 
locomotive was the first to have a spark- 


arrester, i. e., a wire netting over 


om smokestack. The sparks and embers ~ 
fo up by the draft would strike against ., 
this netting and fall back into 


The Smokestack Grows Steadily Smaller 
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the muzzle 


the funnel 
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locomotives had personality and 
were given names instead of 
numbers. Brass or copper 
bands around the smokestack 
or boiler, or even different colors 
painted upon their sides, was 
the order of the day. 

Arelic of this desire for individ- 
uality still exists in the practice of 
some Southern railroads in this 
country; and one may occasion- 
ally see a mighty, modern loco- 
motive, pulling a heavy express 
train, with the name of the en- 
gineer painted beneath the num- 
ber on the cab, and with a brass 
or copper Masonic emblem, or 
star (according to the engineer’s 
taste) upon the smokestack 
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1860. The last word in wood-burner smokestacks. 
Engines of this type figured largely in the operations of 
troops during the Civil War. Those were the days when 


1831. In the days of the old De Witt Clinton type of 
locomotive, passengers rode outside on top of the 
coaches as well as inside—a relic probably of the fast 
disappearing stage-coach days. An old account says 
that the first passengers to ride on the trial trip made 





1874. The “bonnet”? smokestack. An inverted cone 
placed on top of the stack. Sparks striking against this 
deflected into the bonnet, where the draft churned them 
until they were extinguished and pulverized sufficiently 
to pass through the netting 
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as the Size of the Engine Increasgs_ 

























1851. Here we have an improvement over 
the preceding smokestack for the reason that 
it was equipped with a larger receptacle for 
sparks after they had struck the ing. 
This receptacle was called the spark- 


























by the De Witt Clinton on the Mohawk & Hudson 
Railroad in 1831, received literally ‘‘a baptism of-fire,”’ 
from the falling sparks and bits of burning wood vom- 
ited forth from the tall stove-pipe-like affair that served 
as a smokestack on the earliest American locomotives 
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1880. The first engine having the spark-arrester in the 
smokebox (in front of the boiler). In this and later loco- 
motives the smokebox was lengthened and extended be- 
yond the point where the stack is placed, to accommodate 
the spark-arrester and spark-chamber in the smokebox 





























1893. The plain smokestack—simply a stfaight pipe— 
sometimes flared a trifle—through which the draft car- 
ries off the exhaust steam and smoke. The smokestack 
diminishes, though the boiler still carries its quota of 
protuberances 
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1920. Save in the matter -of 
their relative size, there have 
been practically no changes in 
the locomotive smokestack since 
1891. However, as the size of 
the boiler has increased, so, 
step by step, the proportions of 

e smokestack have gradually 
ecreased, until on the mighty 
locomotive of our own day the 
stack is not eighteen inches high 
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The Miragegjlat Beckons Men 


* Why do men see,watewand mountains when 







G the fighting 
esopotamia the 
B troops dis- 
covered morning that 
they were shooting at pigan- 
toms. A news dispatch 
read: ‘The fighting had to 
be temporarily suspended, 
owing to a mirage; but 
upon this lifting our offen- 
sive continued.”’ The same 
kind itchcraft was be- 
fooling’ them that so often misled 
Napoleon’s soldiers in Egypt, and that 
was first described in cold-blooded, 
scientific language by Mori the 
French savant attached to Napoleon’s 
expedition. _ 

A party of American explorers not 
so long ago returned from a mirage- 
hunt in the Arctic. They went north 
to explore Crocker Land, which has 
figured on Arctic maps ever since 
Peary, in 1906, reported having seen 
from a mountai.--peak in Grant Land 
“the faint white summits of a distant 
land” to the northwest. The recent 
expedition did not explore Crocker 
Land, because it wasn’t there. What 
Peary saw was a mirage. 

Three quarters of a century ago the 
American explorer Wilkes sailed along 
the Antarctic coast that now bears his 
name, and charted appearances of 
land at several points. A long-drawn- 
out tempest in a teapot has raged over 
these discoveries. Certain British 
geographers refused to believe that 
Wilkes saw land at all, and when the 
recent Mawson expedition sailed right 
over one of the spots where land is 


observer’s eye. 





The reflecting surface of air is below the level of the 
He thus sees the image inverted 


I witnessed this afternoon a remarkable 
example of the mirage on the north side of 
Grosvenor Square. The whole surface of 
th readwey appeared a sheet of water. 
My first impression, before I realized what 
the Phenomenon was, was that a water- 
main had burst and flooded the road. On 
approaching closer, the water broke up 
into pools, and then disappeared altogether. 
The disturbance of the heated layer of air 
by the motor-cars exactly reproduced the 


_effect of wheels splashing through shallow 


water. I have frequently seen mirage in 
the desert of the Sudan, but I have never 
observed a more realistic exhibition. 


-Marine mirages are familiar to most 
dwellers by the shores of oceans and 
lakes. Describing mirages over lower 
New York bay, a resident of Sea Gate 
writes: 


"Itisa very common occurrence to see 
the east shore of Sandy Hook and the 
coastline beyond (the Seabright shore) 
ratsed above the horizon, and occasionally 

his mirage will carry thesky clear under the 

avesink Highlands. On a still, hot 
afternoon some large houses, towers, and 
“chimneys on the shore of Staten Island 
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to Death 


there are none? 


wiil be raised in the air bya 
mirage, which occasionally is 
very beautiful and very sug- 
gestive of the descriptions of 
the desert mirages. 


Passing vessels are often 
curiously distorted and en- 
larged, and this observer 
has sometimes seen vessels 
reflected in two perfect 
images, the lower reversed 
and the upper right side up. 
On one occasion he saw the funnels of 
a passing American liner apparently 
hundreds of feet tall, while the masts 
were lengthened out to wavy rods of 
incredible size. 


Most Common at Extremes 


Mirage is most common in hot 
deserts and in the polar regions, be- 
cause such places most frequently 
furnish the abrupt contrasts in atmos- 
pheric density upon which the phe- 
nomenon depends. When air is 
warmed, it expands; when it is cooled, 
it contracts. In calm weather the hot 
level surface of a desert rarefies the 
air just above it. Most school books 
will tell you that the layer of thin air 
reflects objects above exactly as they 
are reflected by a sheet of water—the 
process known to physicists as “total 
reflection.”” Althouch this is not 
strictly true as a scientific statement, 
the net result is the same. ‘the layer 
of rarefied air does act as a mirror, 
and an observer looking down upon it 
from a higher level sees a reflection of © 





shown on Wilkes’ chart, the case 
segmed to be proved. The same 
expedition, however, found that 
there is land, a whole continent of it, 
some scores"®f miles south of the 
latitude recorded by Wilkes... Prob-: 
ably he actua!ly saw this-continent 
at several points, but’ underesti-* 
mated its distance on account of 
mirage. 


The Mirages of Hot Cities 


It is not necessary to travel either 
to the polar regions or to torrid 
deserts to see specimens of this inter- 
esting phenomenon. Some very fair 
examples of mirage may be ob- 
served, on still, hot days, over the» 
asphalt of city pavements in our 
own latitudes—ranging ali the way 
from a mere tremulous appearance 
of distant objects, to the apparent 
pool of rippling water that has de- 
luded so many travelers in th 

















DENSER AIR 
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desert. A recent writer in the 
London Times says: ¥ 


In this picture the reflecting surface of air is above the eye level. 
denser layer, the observer sees the mountain projected in the sky and apparently closer 


44 


Looking through the 
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The kind of mirage known as “looming” is one 
of the most interesting. There is no inverted im- 
age, but low shores may be reflected in the sky as 
high cliffs, and mountains and objects far below 
the horizon may appear in the sky and magnified. 

Scott and his party made use of this phenomenon 
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Redfawn after Appleton’s Journal and American Museum Journal 


The “Looming” Mirage that Deceives Explorers 


in the Antarctic regions for detecting objects be- 
yond the normal reach of vision. The picture shows 
a landscape with palm trees and mountains as seen 
when lifted up and magnified by looming. 

This is the kind of mirage that may have given 
rise to Peary’s “Crocker Lari?’ 


-. 


























Redrawn after Flammarion 
Grotesque as well as beautiful effects are often presented in a mirage. 
cities may be seen reflected in the air. Above is depicted the famous Fata Morgana 


the sky, which produces the effect of 
an expanse of water. The unsteadi- 
ness of the heated air gives an appear- 
ance of ripples, and the effect is made 
still more realistic if trees or other 
terrestrial objects are reflected along 
with the sky. The common mirage of 
the desert is known as inferior mirage. 


Distant Objects Heightened 


The form of mirage most common 
in the polar regions is known as 
looming. This has the effect of increas- 
ing the apparent height of distant 
objects; and it may lift into view 
objects that, in a normal state of the 
atmosphere, are hidden by the curva- 
ture of the earth or by intervening 
hills. Wilkes probably saw the 





Distant 


sents the dense lower air that pro- 
duces mirage. 

Fill a glass about half full of water. 
Hold it somewhat above the level of 
your eye and close to a wall covered 
with figured wall-paper (any vertical 
surface with distinct marks, letters, or 
the like, will do as well). In a certain 
position, the surface of the water, seen 
diagonally from below, serves as a 
mirror, reflecting the wall-paper with 


“its pattern reversed. With your eye 


considerably lower, you will be able to 
glimpse the pattern through the water 
surface, erect but apparently lifted 
much above its true position. The 
former case is analogous to superior 
mirage; the latter, to looming. 
Sometimes air layers of different 
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density are side by side, and then we 
get lateral mirage. This may often 
be seen by looking close along the 
side of a brick or stone wall on a hot 
day. More than two horizontal. 
layers may produce multiple im- 
ages. Lastly, a mixture of several 
masses of air of different densities 
results in combinations of the differ- 
ent kinds. of mirage, and we see 
objects variously distorted. Some 
remarkable cases of this kind are 
shown in the classic drawings of 
William Scoresby, the Arctic ex- 
plorer. He tells us that along the 
shores of Greenland “the general 





telescopic appearance of the coast 
was that of an extensive ancient 
city, abounding with the ruins of 
castles, obelisks, churches, and mon- 
uments, with other large and con- 
spicuous buildings—a grand and 
interesting phantasmagoria.”’ 


Origin of the Fata Morgana 


The Fata Morgana—a weirdly dis- 
torted view of the Sicilian shore 
as seen from Reggio—is also due to 
a combination of different forms of 
mirage. 

If there seemed to be a chain of 
mountain peaks looming quite near 
with their lofty summits clearly out- 
lined against the sky, the observer 
rising in a balloon or an airplane 
would soon see them vanish, dwindling 
into the nothingness of a haze. Far in 
the distance he might detect with the 
aid of powerful glasses, a chain of real 
icebergs, or remote mountains. The 
part of their summits which protruded 
above the denser layer of air would be 
seen reflected inverted as in a mirror 
on the ground. They would then 
appear as distant mountains reflected 
in a body of water. 





‘loom”’ of the Antarctic continent, 
While Peary was misled by the loom- 
ing of ice-fields and icebergs. This 


lifting of fMmote objects also pro- " 


duces, by a natural association of 
ideas, an illusory effect of nearness. 

Another phenomenon frequently 
met with in high latitudes is 
superior mirage. In this form of # 
mirage inverted images of ships, ite- * 
bergs, or other objects are seen 





apparently suspended. in the sky. 
Both looming and superior mirage 
are due to conditions exactly the 
reverse of those that produce the 
inferior mirage of the desert. A 
cold sheet of water or ice is overlain 
by a layer of abnormally dense aing 
Looming is the result of the re-° 
fraction (bending) of rays coming 
from objects above the dense layer; 
superior mirage, to the reflection of 
objects within it. Both processes 
may be roughly reproduced by the 
following experiment, in whi 
water, which is a transparent me- 
dium much denser than air, repre- 







mountains. 
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What seem to be deep pools of rippling water in the sandy valleys between desert 
Caravans wading through these reflections find no substance in them 
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Compressed Air Takes the 
Place of Muscle 


HE man who moves a tool back 

and forth across a surface of steel 
or wood, giving to the surface a suit- 
able finishing touch, can now perform 
this work three times as fast by em- 
ploying compressed air, which is con- 
trolled to furnish the moving power 
of the tool, and at the end of a day’s 
work his muscles will not ache as they 
ached when he did the work entirely 
with his own energy. 

An advantage of the mechanical 
“scraper” is its adaptability to strokes 
of various length. With the right 
hand the operator grasps the valve 
that controls the power, and by 
automatic management he is able to 
impart either a long stroke or quick, 
short strokes. The movement cah be 
halted in an instant. A slight move- 
ment of the workman’s right hand 
produces the forward stroke; slightly 
releasing his hold on the valve causes 
the tool to return, ready for the next 
stroke. 

Searcely less important is the sup- 
port of the tool. Either a stationary 
or a movable support can be used, the 
latter having casters or small rollers 
which make it easy to move. A 
bracket carries the beam which en- 
ables the apparatus to be clamped 
around the upright support, or to be 
raised and lowered. Four rollers 
carry the scraper along the under 
side of the beam, while a ‘‘universal’’ 
joint permits it to be turned in any 
direction. 

Mr. Swan F. Anderson, of Rock- 
ford, Illinois, is the inventor of this 
labor-saving device. 

It is adaptable to any tool that 
moves in a backward or forward 
direction, and is valuable when em- 
ployed by polishers and burnishers, or 
by the workmen. who would save their 
energy finishing a surface of steel. 

Where extreme accuracy is required 
in finishing a surface, the strokes can 
be regulated to a nicety. 


























When the Moccasin, which sank at her New York wharf, was raised, 
she had a pronounced list. This was corrected in an unusual manner 


Seeking Gravity’s Aid to Right. a Ship 


ENERALLY speaking, ships that 
sink in the depths of the sea are 
“down and out” forever. But ships 
that go to the bottom in depths of two 
hundred feet are now being success- 
fully raised, and many ambitious 
schemes are being promoted for raising 
ships from depths that are even 
greater. 

The Moccasin sank alongside her 
wharf‘in-New York. The sinking was 
from ‘‘unknown causes’”—perhaps it 
was from the opening of an ashes port 













The pneumatic 
scraper is easily 
manipulated and 
can do three times 
as much work as 
usual, while saving 
=*%} theworker’senergy. 
It is employed in 
finishing off sur- 
faces of raetal or 
wood 


or sea valve. In salving her, all com- 
partments, hatches, and deck open- 
ings were first sealed by divers. Suc- 
tion lines from powerful pumps were 
then rigged up, and all the water was 
pumped out of the ship until it was. 
entirely replaced by air. This caused 
the ship to come to the surface. But 
when the Moccasin was brought to the 
surface she had acquired a pronounced 
list to starboard. 

This list was corrected by a novel 
operation. The ship was loaded with 
more cargo in the shape of broken 
rock. The rock was all loaded on to 
the port side, the side highest out of 
water. Gravity did the rest and 
brought her to an even keel. * 


Milk and Meat as Rivals 


S the price of meat soars upward, 
many people are forced to be 
part-time vegetarians. Thus the old 
question, ‘Is meat essential to human 
well-being?” arises-again. The Com- 
mittee on Food and Nutrition of the 
National Research Council has issued 
an interesting report on the relative 
value of meat and milk. 

Eighteen per cent of the protein and 
energy of grain used in feeding a cow 
goes into the milk, and is therefore 
recovered for human consumption; 
whereas only three and a half per cent 
is recovered in beef. As for the 
mineral elements in hay and grain, not 
much is stored in the ‘issues, but a 
great amount goes into milk. 

Beef profiteer, beware! The hard- 
pressed public may decide to let. milk 
take the place of beefsteak. 
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A Multiple Spraying-Maehine 
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An Englishman invented this spraying-machine, which looks like 
a strange animal. It sprays trees of various heights at once 


HE spraying-machine has not escaped the searching 
mind of the inventor, and now the multiple spraying 
outfit has come into use. 

This machine is the invention of an Englishman. It 
is provided with no fewer than twenty-four nozzles. These 
are arranged at various heights, so that trees of different 
age can be treated. In the picture above only the higher 
nozzles are in use. A pump forces the fluid out of the 
many nozzles at considerable pressure. In this way, a 
large orchard of trees can be treated in a very short time. 

The multiple spraying-machine is a formidable device in 
the battle the farmer is always waging on insects. 
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Finding the Dust with a Mirror 


CONVEX 

mirror of 
the kind 
mounted on an 
automobile to 
show what is 
coming from 
the rear, can be 
satisfactor- 
ily employed 
to see how 
much dust has 
accumulated on the inside of 
lighting fixtures. When the 
mirror is secured to the end of 
a pole, it can be held up over 
the rim of the inverted bowl 
that screens the eye from the 
direct light. The purpose of - 
a convex mirror instead of a- 
plane mirror is to get a wider 
field of view. 

Factories and _ stores, or 
offices where a great number of 
lights are used, suffer a severe 
handicap when dust settles 
over the inside of the inverted 
fixtures. In some instances 
nearly fifty per cent of the 
light can be lost without 
noticing the change that has 
progressed so gradually withthe 
gradual accumulation of dust. 

And the housewife, too, will find this contrivance of 
value, since more and more indirect lighting is being 
adopted in private homes. A san afterthought, she might 
use this invention in hunting for articles on shelves. 


An extension pole can 
be used to support a 
convex mirror, making 
it easy to detect any 
accumulation of dust 
on elevated fixtures 





Telephoning Over a Ray of Light 


SYSTEM of sound transmission 
by reflected rays of light has re- 
cently been developed by Professor 
A.O. Rankine. But it cannot be used 
for distances of more than fifty miles, 
b@eause of the curvature of the earth. 
The transmitter consists of a dia- 
phragm similar to a phonograph 
sound-box, a small mirror 
mounted on the end of the 
diaphragm, a projecting 
lens, and another mirror. 
The operator talks into a 
trumpet that brings the 
sounds to the diaphragm, 
causing the lever and mir- 
ror to vibrate almost im- 
perceptibly. 

By means of the focusing 
lens, a strong light is 
directed against the mirror, 
passing through a shutter 
with parallel slits to split 
up the light. This is re- 
flected from the mirror into 
the second lens, in front of 
which there is also a shutter 
with parallel slits. Since 





the little mirror vibrates in 
accordance with the sounds 
directed against the dia- 





phragm, the reflected rays from the 
first lens to the second will not always 
register exactly with the slits in front 
of the second lens. The extent of 
this discrepancy determines the inten- 
sity of the beam of light projected 
from the secondary lens, in exact rela- 
tion to the character of the sound 


received by the special transmitter. 

At the receiving end there is another 
lens to gather in the beam of light, 
focusing it on a selenium cell in the 
circuit with a telephone receiver and 
an electric battery. Now, selenium 
changes its electrical conductivity 
when subjected to varying illumina- 
tion, and hence the electric 
current is varied with the 
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The sound of the voice in the trumpet causts a mirror to 
vibrate and, aided by strong light rays, the voice is reproduced 
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transmitted rays of light, 
the receiver reproducing the 
sounds just as it does in the 
ordinary telephone system. 
The lack of strict privacy 
in wireless telephony is one 
obstacle to its complete 
commercial succes. Mes- 
sages sent become the prop- 
erty of any amateur who 
possesses a receiving equip- 
ment. Thus whilethe range 
of wireless is untimited, its 
privacy, except where code 
is used, is impossible. In 
other words, no one can 
corner and bottle up wire- 
less for commercial exploi- 
tation and control. Hence 
the great value of Professor 
Rankine’s invention. 
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Making a Loop in New York’s Subway System 


And thereby putting an end to a nuisance 


ISITORS to New York—and not 
only visitors, but natives—who 
have suffered confusion in stretch- 
ing their necks following the black 
(or the green) line at the Times Square 
and Grand Central subway stations, 
will welcome a plan that has been 
devised to do away with the present 
complicated arrangement of the New 
York subway transfer system. 
Connections between the East Side 
and West Side subways can at present 
be made only by means of the shuttle 
train that runs through Forty-second 
street. ; 


Two Plans Are Offered 


There are two suggestions that can 
be followed in relieving the congestion. 
The first is the better. The sum of 
$4,000,000 is estimated to be the 
amount required to put it into prac- 
tice. The Thirty -fourth street Board 
of Trade puts this plan forward, desig- 
nating it as the “Independent Loop.” 
It makes use of existing structures and 
tracks wherever possible. 

The southerly track of the old sub- 
way from Broadway through Forty- 
second street, which is now unused, 
would be the starting-point of the new 
system. This track is connected with 
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MANHATTAN TUBE FROM BROADWAY SUBWAY 
NEW JERSEY 


By Lawrence Whiting 


a track in the Fourth avenue subway, 
and is unused as far south as Thirty- 
eighth street. It is proposed to extend 
this track down Fourth avenue to 
Thirtieth street. 

In Thirtieth street a one-track sub- 
way would be constructed to connect 
the Fourth avenue with the Seventh 
avenue line. On Seventh avenue, from 
Thirtieth street to Forty-second street, 
anew track would have to be laid along- 
side of the present northbound local 
track. The present arrangement of the 
Pennsylvania subway station makes 
some changes necessary at this point. 
North of the station the track would 
run under the sidewalk, turning into 
Forty-second street to connect with the 
southerly track and passing under the 
Heidelberg building. A new platform 
would also be required. 

Two stations would be constructed 
in Thirtieth street between Fourth and 
Seventh avenues, one located near 
Fifth avenue and the other probably 
near the Broadway crossing. There 
would be two stations in Forty-second 
street, one at Bryant park and the 
other convenient both to Fifth avenue 
and to the Grand Central station. 

The alternative plan, which is 
estimated to cost about $2,000,000, 
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makes use of the present tracks of both 
subways, with the construction of a 
new single track through Thirtieth 
street. The schedule of the downtown 
local trains in Fourth avenue and the 
uptown locals in Seventh avenue would 
have to be slightly rearranged to ac- 
commodate the increased use of these 
tracks. 


Connecting Two Great Terminals 


Trains would be operated by run- 
ning them south on the Fourth avenue 
local line, then west through the new 
Thirtieth street subway, and north on 
the Seventh avenue local tracks to 
Forty-second street, -then east to 
Fourth avenue, following the present 
line of travel. ‘The number of loop 
trains would be limited by the local 
southbound and northbound traffic. 

One can see the advantage of either 
of these plans. It provides a direct 
connection by subway between the — 
Grand Central station and the Penn- 
sylvania terminal. Within these dis- 
tricts are the leading hotels, retail 
stores, and passenger railroad termi- 
nals. The plan would also provide 
an easy means of transfer between 
the two subway systems of the East 
and West side. 
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New York’s proposed subway loop, providing more transfer platforms. The chief feature is the use 
of the present subways with the construction of but a single track and the extension of one other 
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Sneak-Thieves in Overalls 


Disguised as honest dockmen, they pilfer 
from the very ships that give them work 












































Tap, tap, tap. He is 
slowly moving the iron 
hoop on a whisky bar- 
rel. Next he will bore 
a tiny hole, insert a 
rubber tube, and by 
this means fill a hot- 
water bag with the 
forbidden liquor 


This man wraps drap- 
eries about him, but he 
doesn’t lie down. to 
pleasant dreams until 
he reaches home in 
safety. Many bolts of 
valuable material are 
stolen from the docks 
in this fashion 
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This thief doesn’t 
specialize in any 
particular line of 
pelf. He takes any- 
thing that happens 
to be lying around 
loose, and conceals 
his ill-gotten gains 
in a money belt 





Men don’t usually wear 
corsets—particularly the 
overalled class — but 
this fellow, after stealing 
them, wears them home 
under his overalls 




















Sugar is this man’s. spe- 
cialty. He conceals it in- 
side his overalls until he 
reaches a safe place; then ea 
he unties a string and the senna SS 
lumps fall around his feet s TecLy S 

















When his hot-water 
bag is full, he plugs up 
the hole, slips the hoop 
back in place, and 
hides all evidence of 
the theft. The water | 
bag, with its decidedly 
unwatery contents, is 
tied around his body 














Pouring the sugar into 
his baggy overalls. A 
string tied around the 
legs at his shoe-tops \ 
holds the cubes in ge 
place until the pilferer 
arrives at some secret 
spot where he may 
unload 
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Here are loaded dice. 
Shots of lead placed in 
the right position inside 
the “‘ivories’’ always ad- 
just the falling dice so the 
lucky ‘‘seven” will turn 
up, after they roll out of 
the box 





An unused pipe is an effec- 
tual aid when it has a 
small mirror in the bowl. 
The image of whatever 
card he deals is flashed 
to his partner, and the lat- 
ter decides what to play 














Beware of These 


Age-Old Tricks of 
Crooked Gamblers 


Marked cards, loaded dice, and 
other devices of the unscrupulous 


Courtesy of New Universal Screen Magazine 























Study the design of the deck that the 
professional gambler holds! Note the 
slightly varying widths of the design. 
If the first space is of the greatest 
width, that card is an ace. If the 
second space is the wide one, it is a 
king; if the third space, a queen; 
while the fourth space proclaims a jack 


Fred Keating, master magician, holds 
a hand from which he can pick the 
aces. One way of identifying them 
is by slightly “crimping” their corners 






























































































Here is the “shell game” 
exposed! Of course the 
pea is not under the cover 
when it is raised, because 
the trickster has skilfully 
palmed it. Notwith- 
standing its simplicity, 
this trick is still deceiving 
many people 





A highly polished signet- 
ring is a dangerous op- 
ponent. The gambler 
holds the ring so that a 
certain card is reflected 
toward his partner, thus 
showing him what card 
to play to win the game 
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You Can Recharge Your 
Own Flash-Lamps 


OST pocket-lamps have 
1 small dry batteries—and 
they are always burning out. 
An English company: has put on 
the market a wet-battery lamp 
that burns steadily for ten 
hours. 

When it runs down, you can 
recharge it by connecting it 
with an electric circuit. 

The plates are enclosed in a 
glass cylinder having a negative 
pole at one end and a positive 
pole at the other. Near the 
positive pole there is a small cap, 
which is unscrewed to admit 


































































































Anchoring Bricks to the 
Side of a House 


ONCRETE walls ‘‘an- 

chored”’ to bricks so that 
they won’t break apart, is a 
new method in house con- 
struction. The “anchor,” a 
long metal strip hooked at the 
end, is nailed to wooden forms. 
After the concrete has been 
applied, the forms are removed 
and the anchor remains, em- 
bedded in the concrete. 

When the outside layer of 
bricks is applied, S-shap@d 
hooks made of spring-steel 
wire are fastened under the edge 
of the anchor which has been 








sulphuric acid. When the bat- 

tery needs recharging, the poles are 
connected with a three-ampere circuit and 
left for several hours. 


Paper Kept Under the Counter 


[XN most stores wrapping-paper rolls are 
placed in stands that block up much of 
the counter space. And every time the 
clerk wishes to wrap up a package, he must 
reach for the paper. But now there is a 
new paper-cutter and -holder that 
fits under the counter and is invisible 
except for the cutting-edge. 

It is entirely out of the way when 
not in use; yet it is right there when 
the clerk wishes to use it. He pulls 


at the thin edge of paper that ap- 
pears beyond the blade, and then 
tears it off when he has had enough. 
The picture below shows a man using 
one of these paper-holders and -cut- 
ters, and how space is saved. 
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A Chinese Water-Clock 


EFORE the Occidental clock found 
its way to China, a cumbersome water- 
clock was used. It consisted of four buck- 
ets placed on four steps and connected by 
chutes. The top can was filled with water. 
From can to can the water trickled 
until it reached the bottom can. A ruler 
protruded from an opening in the lid of 
this bottom can, and the ruler rose‘as the 
water rose. There were time marks on this 


ruler and thus the Chinese told the hour. 





The Bench Legs Fold Up Inside 


BATHTUB seat, a seat attached to the foot of 
the bed, or a shelf attached to the wall—this is 
the invention of Mr. George S. Stuart, of Washing- 
It is composed of a wooden box open at 
the bottom and arranged to accommodate the fold- 
ing legs'when not in use. 

How do you open it? By placing a hand in the 
slots and swinging the seat up to a _ horizontal 
position, then the spring will swing the legs to a 
vertical position and a cord will prevent them from 
being swung outward too far. 
mits the legs to be adjusted to the proper length 
required for a bed, a tub, or a shelf. 
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A clamp screw per- 


priedup. These bind the bricks. 

This anchor is also used to fasten tile 

wainscoting in place. In that case the wire 
forms a mesh. 


Heating with an Electric Fan 


ON’T know when you will get your 
coal? That needn’t worry you, for 
an electrig heating-fan has been invented. 
The heater may be attached to any electric- 
light socket. When the current is turned 
on, coils within the heater grow red 
hot, and a small fan sends the heat 

out into the room. 
All the hsating and blowing mech- 
anisms are carefully enclosed in a 
non-heating case. Thus, when the 
fan is sending out blasts of hot air, 
you can put your hand on the case 
without burning it at all. Insummer 
the fan part of the device may be 
used for cooling the air. This is made 


possible by two switches. 
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He’s Catching Frogs for Dinner 


\ \ JHEN you consider the fact that the 

Chinese eat sharks’ fins, sea-slugs, 
ducks’ tongues, deer’s sinews, and pickled 
fir-tree cones, it is not at all surprising that 
they eat frogs too. They do not stop at 
frogs’ legs; they eat nearly all of each frog. 
And they eat ’em boiled, fried, broiled, 
minced. 

Hew do they catch their frogs? By 
means of nets similar to the one shown 
above. , 

The frog-catcher stands at the edge of the 
water with his net in his hand. When his 
victim hops on a stone within reach, he 
swoops down, catches the frog in the 


A Doorknob with a Secret 
Combination 


ONE of the faculty members of a dental 

college invented the trick doorknob 
shown above. When a prying patient 
rattles the knob, nothing happens. But 
when a faculty member grasps it, the door 
opens easily. He knows the trick. 

The knob and its stem are separate 
sections. The first and second fingers are 
placed around the stem, as shown in the 
illustration. By pressing the stem and 
knob together, they are brought into con- 
tact, and the latch acts. 


How Deep Is This Crevasse? 


[IN the state of Washington there are ten 
large national parks. Chelan Park is 
one of them, and it is a favorite place for 
tourists. The Lyman Glacier is located in 
the park, and many visitors climb it every 
year. There are deep mysterious crevasses 
in the glacier, caused, most likely, by irreg- 
ularities in the bed of the glacier, also its 
variable movement. 

The picture below shows some daring 
tourists getting as near as they can to the 
crevasse without falling in. One of them 


has even spanned it. The glacier itself is a 
mile and a half square and moves very 
slowly. The surface rises gradually and 
walking on it is comparatively safe. 
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Their Queues Are Made of String 


‘THE Wakamba brave wears a nigtail. 

Just like the Chinaman? No; _ the 
Chinaman’s queue is of real hair, whereas 
the black man’s.is made of string. His 
hair is short and fuzzy, and he ties the 
string to it. . To cover up the connection, 
he wears a funnel. 

Why does he go to all that trouble in 
order to have a string hang down his back? 
Just because it’s the custom. Perhaps if 
the Wakamba native saw a picture of you 
wearing a stiff white collar, he would 
wonder why you were trying to choke 
yourself. 





Incidentally the Wakamba women 





meshes of a large net, and then takes 
him off, placing him in a basket. 





Grinding Lenses by Machine 


Dp” you ever wonder how lenses 
were made? First, the molten 
glass is cast into shape. Such pieces 
are called “blanks.” : 

The blank is fitted to an iron block 
with pitch or wax. It is then placed 
in the rapidly revolving bowl, and 
held by a steel pencil that fits into a 
hole in the center, making the blank 
revolve by friction. The surface of 
the bowl is kept covered with a mix- 
ture of fine abrasive powder and 
water. As the blank revolves, these 
abrasive particles take bites out of 
the glass surface. This 
operation is repeated, 
until the surface is thor- 
oughly polished. 








Courtesy of 
“Grits and Grinds” 
































wear steel stockings and armlets, 
and are sold for a few cows. 


It Grows with Your Business 


DESK littered with letters, 

memoranda, and other data is 
most unsightly. Keep them, rather, 
in an expanding desk-file like the one 
shown below. Each compartment is 
a separate unit. You can add as 
many units as your need dictates. 
If you index each compartment and 
keep the proper items in it, you will 
avoid confusion and the possible loss 
of valuable data, to say nothing of 
the time saved in being able to im- 
mediately locate them. 

The necessary bolts and rubber 
supports go with each unit. Thus 
you can add to your file from time to 
time as you need new space. 
































Making It Easy to Copy 
a Picture 





GFE how well you can copy 
pictures from the maga- 
zines you read. Go about it 
like this: 

Place the picture you would 
like to copy on the table, and 
directly opposite it put the 
paper on which you are going 
to copy. Between the picture 
and the paper place a _ piece 
of plain glass mounted in a 
frame so that it will stand 
vertically. 

By looking through the 
glass on the blank paper, the 
picture to be copied will ap- 
pear, and all you have to do is 
trace the reflection. 


A Concrete ‘‘Log’’ Cabin 


ie cabins are very nice for the summer, 
but when old Jack Frost puts in his 
appearance, the comfortable modern home 
with its conveniences is the place to live. 
A man living in Yankton, South Dakota, 
liked log cabins so much that he built his 
home to resemble one. He used concrete 
“logs.”” They were all of a size, since they 
were all cast in the same mold. The logs 
were made with interlocking ends so that 
they fitted together just like real logs. The 
foundation of the house is made with 
prairie rocks. 



























Swayed by Summer Breezes 


‘THs granite pillar shivers in the wind. 
The slightest breeze rocks it gently to 
and fro. The great column is almost per- 
fectly balanced on its pedestal. So per- 
fectly that it is sensitive to the smallest 
atmospheric disturbances. The shaft is 
over one hundred feet high with a diameter 
of but twelve feet at the base. When rock- 
ing, it moves from two to three feet at the 
apex. The base rests in a small hollow 
about three feet deep. 

It is almost a certainty that erosion will 
cause the shaft to fall some day, but just 
how soon, no one knows. When it does 
fall, there will be a great crash in the neigh- 
borhood of Garden Park, Canon City, 
Colorado, where it is located, 
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Sketching on Fungus One 
Artist’s Hobby 


VERYTHING in the world has 

its use—even shell fungus. Its 
outer surface is smooth, hard, white, 
and on it beautiful scenes can be 
etched. 

Any sharp-pointed instrument will 
cut into the surface. 

When next you go to the country, 
etch some scenes on this fungus, or 
try your hand at  portraiture—if 
your friends raise no objection. 

If they turn out well, give them 


away as Christmas or birthday 
presents. 
A New York artist, Mr. A. 


Zipprich, has made fungus etching 
his hobby, and he has done some 
very delicate work. 


Sampling the Soil 


IF you are out in the country and see a 
man get out of a buggy, tie his horse, 
and take a long auger with which he drills 
a hole in the dirt-bank at the side of the 
road, do not be hasty in passing judgment 
and think him a lunatic. 

This man is probably an expert sent out 
by the Bureau of Soils of the Department 
of Agriculture. a 

With the auger he drills into the ground 
and coilects a sample of the soil below the 
surface. This material is bottled, labeled, 
and analyzed. 
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Trees Help Old Home Folks 


MaAXY people followed Horace 
Greeley’s advice and went West 
to grow up with the country. The 
West is largely populated with people 
who were once Easterners. Every 
year these eastern Westerners hold state 
picnics, where they go to meet the people 
from their own home state and town. In 
this way many happy friendships are kept 
alive. 

John Jones, who is now married and 
has seven children, meets Sadie Smith, 
from Peoria, Illinois, who used to be his 
sweetheart. Sadie and John worked in a 
cannery years ago and it is enjoyable to get 
together to talk old times over. 

Sadie and John met again by signing 
their names and addresses to lists that were 
posted on the trees in the grove where the 
picnic was held. When people arrive at the 
grove, they read the posted lists to see if 
any of their old acquaintances are present. 
In this way, the picnic is really a huge 
get-together. 
















Reducing the Glare of 
Electric Light 


(CONCENTRATION of light 
in a small area, such as in 
the electric arc and filament, 
produces a brightness which 
greatly harms the eye. 

It does slowly what a few 
minutes of direct gazing at the 
sun would accomplish. Wereal- 
ize now that direct rays from an 
unshielded illumination are bad 
for the eye, hence this ray-diffus- 
ing device with as little loss of 
illuminating power as possible. . | 
The new eye-shield device effec- 
tively achieves this result. 




















in every way. 











Carry Your Rubber Heels with You 


you start out in the morning and the 

sun is shining; you come back at night 
in the rain—feet dripping wet. Yet you 
can’t very well carry rubbers with you 
every time you go out. 

Now, however, there is a new heel-rubber 
that you can put in your pocket. When it 
rains you take out a pair, slip them on 
your heels, and proceed—secure in the 
knowledge that at least part of your shoes 
will remain dry. In winter, when there’s 
ice on the ground, these detachable heel- 
rubbers will keep you from slipping, ac- 
cording to the inventor. 

They would make also a good substitute 
for rubber heels, with the added advantage 
of making you independent of the cobbler 
around the corner. 


A Hand-Loom for the Convalescent 


z 


away. 

This little hand-loom is extremely simple to 
manipulate, and attractive designs can be produced 
on it. 

It can be constructed in a few minutes with a 
few tools, and the results obtainable are surprising 
Hand-bags, trimmings, and hat- 
bands can also be made by its use. 

The little patient in bed, in the picture below, is 
weaving a belt on a hand-loom that her daddy 
made for her. 


HE next time you are taken ill with a cold or the 
measles, weave belts in bed to pass the idle hours 











The Poor Man’s Airplane 


AUTOMOBILES are made for poor 
men, why not airplanes? The Ricci 
brothers of Italy have developed a machine 
that could be sold at a reasonable price. 

The little triplane is said to be the small- 
est flying-machine ever built. Its span is 
only eleven and a half feet. A forty-horse- 
power engine gives it a speed of seventy 
miles an hour, which it can continue for 
four hours—or from New York to Boston— 
without stopping. With a length of twelve 
and a half feet and a height of seven and a 
half feet, it is possible to keep this machine 
in a garage. 

This airplane, although small, is an all- 
round machine. It eats up the gas, makes 
a lot of noise, and can be used for “‘stunt- 
ing.” 

In some respects it.is more efficient 
than larger machines. It can leave the 
ground at a speed of twenty-five miles an 
hour. It weighs three hundred and thirty 
pounds and is capable of lifting that much 
weight. 





Pencils with Their Own 
Night-Lights 


RITING in the dark is 

evidently often practised, 
for two self-luminous pencils 
have recently been invented. 

One comes from England. It 
has a battery, a light bulb, and 
a glass case that fits over the 
pencil to protect the bulb. 

The American invention, pat- 
ented by Philip S. MeLean, is 
simpler. It provides for a 
shield lined with self-luminous 
material. The shield, adjusted 
by;a spring, may be attached to 
any pencil. 










































Making House-Wrecking Easy 


OUSE-WRECKERS recently saw 

a new tool tested, which is designed 

not only to save time, but also to pre- 

vent the lumber from being split prying 
it apart. 

The invention is that of a carpenter, 
William Henry Rich, of Wrentham, 
Massachusetts. It consists of a handle 
twenty-six inches long, one end of which 
terminates in a wedge-shaped part. 
The opposite end has a claw and a 
metal connecting bar. 

When ‘a board is to be pried from the 
support to which it is nailed, the head 
of the tool is placed under it. The 
leverage of prying is increased, and the 
pressure is distributed by the balance 
this ‘‘double-pronged”’ head affords. 


ELECTRIC 
WANTS 








Raise Your Cap and Comb 
Your Hair 


“(*XHARMED,” you say as you take 

off your cap in deference to the 
newly introduced. But, alas, your hair 
is all mussed up and you are a sorry 
sight. To remedy this, Alva Dawson, 
of Jacksonville, Florida, recommends 
the ‘‘combined head-covering and hair- 
comb”’ that he has invented. 

It is a cap with a comb in the peak 
and a small stud for moving the comb 
back and forth. When you raise the 
cap, you push the stud backward, and 
the comb plows through your hair. 
Of course, to get the best results, you 
ought to wear your hair pompadour 
style. 


A Centralized Rivet-Heater 


NSTEAD of having to start the forge 

fire, carry coke, and heat the rivets 
separately, here is a device by which a 
number of rivets can be brought to a 
working heat at once. 

Oil furnishes the fuel, and the rivets 
are placed in a compartment in which 
they are all heated together, and de- 
livered, ready for the workman, instead 
of having the workman wait for them. 
From the furnace to the works the 
rivets can be conveyed by small motor- 
truck or aerials in from two to five 
minutes. They wiil retain their heat 
one and a half hours. . 

Shipbuilders, bciler-makers, and 
builders of steel structures will all bene- 
fit by this invention. 
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This Spoon Acts as a Straw 


OU don’t need a straw with this drink, 

or that ice-cream soda. The handle of 

the spoon, being hollow, serves as a straw. 

Eat the ice-cream or the crushed fruit with 

the spoon, then draw up the delicious liquid 
through the hollow handle. 

The spoon is made entirely of glass, and 
at the back of the bowl there is a small 
opening through which the liquid is drawn. 

Be careful, though, to prevent the small 
tube from becoming clogged. 
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Reading Can Be Enjoyed When 
Wearing This Headlight 


OFTEN you may wish to make notes 
with pencil! and paper, or to read 
when suitable illumination is not at 
hand. Thenthe “head-lamp,”’ invented 
by Charles S. Burton, of Oak Park, 
Tllinois, becomes serviceable. 

It consists of a bulb and socket con- 
nected with a battery which can be 
carried in the pocket; ashade to protect 
the eyes from the rays of light; and a 
reflector to throw the rays downward 
upon the book or paper held in a posi- 
tion for reading. The reflector and 
eye-shade are designed to be folded 
together to protect the lamp when not 
in use. 


Run Your Own Side-Wheeler 


"T°HE side-wheeler, though obsolete 
as a steamboat, is quite new as a 
hand-propelled craft. A_ satisfying 
speed can be made in this boat and it 
can be managed with little trouble, 
hence the new invention is very popular. 
A crank in each side turns the wheel 
by a simple arm movement, and the 
boat can be sent on a forward, back- 
ward, or a turning course at will. 
Walter Johnson, of London, England, 
is the inventor. The boat is known as 
the ‘‘paddle-boat,”’ and it provides all 
kinds of sport on pond, lake, or stream. 
In England the side-wheeler has be- 
come a keen rival of the punt and the 
rowboat, owing to its speed and ease 
of manipulation. 
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To Hitch Horses Humanely 


I ONG iron rails have been installed 
— along the wharves at San Fran- 
cisco for hitching the big truck-horses 
left standing by teamsters. 
’ The traces are fastened to a long 
stout bar, and the horse stands as if 
hitched to a wagon. The reins from 
the bit are also tied to the bar. This 
probably leads the horse to believe 
that it is merely waiting to be driven. 

The use of the hitching-post, or 
a weight, keeps a horse’s head in a 
more or less confined and cramped 
position, and is less humane than this 
new way. 

The horse is such a universally be- 
loved animal, that this de- 
vice will be welcomed. 
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An Odorless Garbage-Burner 


SUALLY one does not like to 
burn garbage near the house be- 
cause of its disagreeable odor. Now 
comes a home garbage-burner, which 
is placed beside the gas-range. 
It is gas-burning, and has a draft 
to carry away all the unpleasant 
fumes. 





Freeze Milk and Find 
the Water 


SPECIAL apparatus has 

been constructed by Dr. 
Hortvet, at the laboratory of the 
Minnesota State Dairy and Food 
Commission, by which the 
amount of water contained in a 
sample of milk is determined by 
the milk’s freezing-point. 

The unadulterated milk of a 
healthy cow freezes at thirty-one 
degrees Fahrenheit. The ther- 
mometer used contains a scale of each 
degree so greatly magnified that minute 
fractions of an inch can be read with a 
magnifying-glass. The point at which the 
mercury stops tells the milk’s temperature. 


A Fettered Watermelon 


‘LT ais watermelon got mixed up with an old bicycle 
whgel when it was young, and it grew up fettered 
with the wires. Although its shape was affected, its 
size’ was normal and its flavor was not impaired. 
‘“‘Warmed by the sun and wet by the dew,” the 
watermelon grew, despite the resisting wires. One of 
the spokes can be seen on the point of breaking. 













Correcting a Cow’s Bad Habit 


TRANGELY freakish as it may 

seem, some heifers feed upon their 
own milk, thus depriving the farmer 
of the valuable product. J. Luther 
Emerson, of Frankfort, Kentucky, has 
patented a “‘cow-weaner”’ that breaks 
this habit. 

The weaner has a stiff collar that 
fits tightly round the cow’s neck and is 
so arranged as to prevent the animal 
from reaching around. One large bow 
encircles the portion of her neck near 
the shoulder, while a smaller one 
embraces the neck near the head. 
The two bows are joined together 
with two V-shaped strips of metal, 
extending six or eight 
inches beyond the rear of 
the bow. 









This New Sadiron Is 
a Roller 


T took Abraham Max Holtz- 
man, of Brooklyn, New York, 
to discover from experience that a 
new style of iron would be a relief 
to the presser, so he invented one. 
With the ordinary light iron, 
all the pressure that counts is the 
strength of the man who moves 
the iron. The new sadiron con- 
sists of a roller, heated by resist- 


ance coils, and a flat section, also heated. 
An electric, switch manipulates the 
motor that moves the heavy iron over the 
cloth. 
easy movement of the iron is provided. 


In this way pressure as well as 
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The speechmakers at the guest-table simply must have femininity in the boxes. Ata 
dinner given in the Waldorf Astoria, New York City, the management obliged them by 
putting in the boxes wax figures of gorgeously arrayed presentments of feminine beauty 























& One of these two is living flesh and 

== blood; the other a lifeless thing of wax. 
+e Culver, the sculptor who fashioned 
“Old Ben,’”’ of Liberty Loan fame, is 
seated before the desk 


This beautiful lady 
is a creation of wax 
and paper: the 
courtly gentleman a 
window-dresser, who 
will presently carry 
the lady into the 
window to display 
that new Paris gown 
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New Jobs 


for the Old 
Wax Figure 


‘Copyright, Publishers’ Photo Service 


pane is the lay figure 

with the far-away stare 
and the painted black hair 
that glistened like patent 
leather. Gone, too, the ill- 
fitting suit of hand-me- 
downs, marked ‘Take me 
home for $10,” that the 
figure used to wear. 

In its place is a lifelike 
wax figure, displaying its 
expensive clothes with aris- 
tocratic carelessness and 
epitomizing what Broadway 
considers ‘‘class’’ in beauty 


He puts his arm around both of ’em 
shamelessly, but the girls are papier- 
maché and wax, made as lifelike as 
possible to display the new fashions 
in a Fifth avenue window 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


Cold-Storage Fish 


(CCOLD-STORAGE eggs have been found 
to be palatable. Now we are pre- 
sented with cold-storage fish. Those who 
have already eaten some say that it tastes 
just the same as fresh fish; and chemists 
say that the food constituents of the fish 
do not seem to be affected by the months 
of freezing. 

If the fish are frozen promptly when 
they are caught, they will remain the same 
for at least a year. 


Many Shoes Made from One 


V HEN a Mexican automobile refuses 
_Y¥ to wear an old shoe any longer, the 
shoe is sold for a few cents to a poor native; 
whereupon he and his family wear it. 

He cuts the shoe into thick slices which 
vary according to the size of the family’s 
feet; thus out of one shoe he makes many. 
They retain their natural shape and are 
bound around the feet with thongs. In 
rainy weather non-skid shoes are worn by 
some of the more prosperous natives. 


Davy Jones’ Rich Cargo 


A DIVER was sent down recently at 
New York to locate a case of ma- 
chinery that had fallen into the river. As 
soon as he reached the bottom he signaled 
that he wished to come up. 

When his helmet was removed, the first 
thing he said was, ‘‘What’s the number of 
the case?’’ There were so many cases at 
the bottom of the river that he didn’t 
know which one belonged to his em- 
ployers. The amount of cargo that is lost 
in loading and unloading ships is enormous. 


Use Your Weather Man 


‘THE American Meteorological Society 
has formed a Committee on Corpora- 
tion Membership to bring before pro- 
fessional and business men the reasons why 
they should become patrons of the society. 

The more funds the American Meteoro- 
logical Society has, the better it will be able 
to carry out its aims, especially in fostering 
meteorological instruction and research. 
Are not the possibilities of being able, for 
example, to make seasonal forecasts, or to 
predict the path and speed of a West 
Indian hurricane, or to know beforehand 
where and how much snow will fall in a 
winter storm, worth the expenditure of 
considerable sums of money? 


A Three-Handed Watch 


XTEW YORK state has two kinds of time 

—railroad time and daylight-saving 
time. There is an hour’s difference be. 
tween the two, and travelers find it hard to 
remember which is which. 


Mr. E. A. Bernard, a watchmaker of 
Little Falls, New York, would solve the 
problem by riveting a second hour-hand 
to the original one so that they are spaced 
exactly one hour apart. He would paint 
the new hand red, label it, and thus 
eliminate confusion. 


Turkish or Greek Tobacco? 


OST of the tobacco.for which Turkish 
cigarettes are famous is really Grecian 
tobacco, grown in Grecian Macedonia or in 
other parts of New Greece, namely 
Cavalla, Xanthy, and Yaka, as well as 
Thessaly and other parts of old Greece. 

The little real Turkish tobacco in use 
comes from Samsun, Trebizond, and the 
coast of the Black Sea. About eighty per 
cent of the tobacco in so-called Turkish 
cigarettes is Macedonian or Grecian, and 
only about twenty per cent Samsun. 

This doesn’t mean that cigarette-makers 
lie about their tobacco, but simply that 
Turkey has been losing her possessions to 
other countries, and among them impor- 
tant tobacco-growing areas. 

Evidently tobacco does not follow the 
flag. Since a rose by any other name 
would smell as sweet, ‘“‘Turkish”’ cigarettes 
sold as “Greek” ought to have just as fine 
an aroma. If we must think of tobacco 
geographically, then let us call it by its 
right name. 


Safety of Acetylene Gas 


N the oxyacetylene-welding flame the 
combustion of the gas (acetylene) is 
thorough and complete by reason of the 
flow of pure oxygen used in burning it. 
Even if this were not the case, the welder 
might inhale a mixture of acetylene and air 
without encountering any injurious fumes. 
George Gilbert Pond, Ph. D., professor of 
chemistry at the Pennsylvania State Col- 
lege, in his excellent bulletin on calcium 
carbide and acetylene, reassures his readers 
with the remark that acetylene gas is “‘so 
free from deleterious quality that leaving 
a jet open in a living-room for a week in- 
volves no peril to human life.”’ 

The ‘‘deadly fumes” arising in brass 
welding, where these have not been pre- 
vented from escaping by the use of proper 
fluxes or welding-rods, are due to vaporiz- 
ing of the zine contained in the brass. Brass 
is approximately sixty per cent copper and 
forty per cent zinc. When heated to a 
point of fusion, unless proper precautions 
are taken, a part of the zine will escape in 
the form of white smoky fumes, the chemi- 
cal term for which is ‘‘zine oxide.’”’ Brass 
will give off these fumes at a fusing tem- 
perature, if an effective preventive, such as 
the proper flux, is not employed, no matter 
what the source of the me!ting heat. 

Oxyacetylene is genera!ly used in the fus- 
ing and welding of metals because of its con- 
venience, economy, and its remarkable 
property of localizing a sufficient intensity 
of heat within the range of the work to 
which it is directly applied. 
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Renewing Old Automobiles 


‘THE more expensive automobiles are 
characterized by a fineness of work- 

manship that their owners little appreciate. 
Parts sometimes fit together with an 
error of only a ten thousandth of an 
inch. The result is wonderful smoothness 
of running. . But when the parts wear 
away they must be scrapped—at least, 
that has been the practice in the past. 

Major B. M. Thomas, of the British 
Institution of Automobile Engineers, now 
calls attention to a method of saving 
much of the money that scrapping entails 
by a new method of building up the worn 
parts by electro-deposition. A worn part 
is plated with a layer of metal that is not 
only hard, but that needs no heat treat- 
ment. A little grinding, and the part is 
ready to be installed. The plating forms 
an integral mass with a part on which it is 
deposited so that it cannot be separated. 
The plating can even be case-hardened; it 
penetrates into the metal beneath. 

Owners of motor-truck fleets, whose 
repair bill for new parts must run into the 
thousands during the year, will now be 
able to save money. 
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Mosquitoes Dislike Swamps 


RECENT experiments prove that, con- 

trary to the general belief, mosquitoes 
do not thrive and multiply in foul, stag- 
nant water. In fact, mosquito larvae actu- 
ally lose vigor and die when surrounded by 
decomposed vegetation. 

Whether this is due to bacterial action 
on the larvae or to an excess of injurious 
gas due to the decomposition, has not been 
ascertained. At any rate, swamps are not 
guilty of encouraging mosquitoes, and 
clearing these swamps does harm. 


Wood from Dead Trees 


OOD that is cut from sound dead 

trees—is it as good as wood cut from 
live ones? Many buyers are prejudiced 
against dead wood, but there seems to be 
no reason for it. The Forest Products 
Laboratory says that there is no way of 
distinguishing the dead from the live after 
the trees are sawed into lumber. 

Of course, dead trees that have been 
allowed to stand too leng are apt to become 
decayed or infested by wood-boring insects. 
But trees that have been dead only a short 
time yield strong, lasting lumber. 


The Steel Slug that Exploded 


ONE day an employee of an electrical 

manufacturing company whose job it 
was to superintend the hardening of slugs 
of Sanderson carbon steel —used as plungers 
in making genelite, a new self-lubricating 
metal—drew a slug out of the electric 
furnace, quenched it in a tank, and then 
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held it in his left hand. As he was about 
to test the hardness of the slug witha rasp, 
his attention was distracted. 

At that moment the end of his rasp 
tapped the flat end of the slug. It flew 
to pieces with the crack of a pistol. One 
piecesailed past his ear, another flew straight 
up, and the remaining two dropped back in 
the tank. 

What is the explanation? Probably the 
slug, which was about four and one half 
inches long and four inches in diameter, 
cooled a degree too quickly on the outside, 
so that the heat-expanded core exerted a 
surface tension so unusual that the 
slightest touch at the exact moment pro- 
duced a violent fracture. There was 
evidence of core strain in the fragments. 
This is a unique accident. 


New Uses for Damaged Fruit 


\ HEN such stuff as garbage can be 

made over into useful products, why 
can’t damaged oranges and lemons be put 
to good use? 

There are already several by-products 
of the orange and lemon, but the Cali- 
fornia fruit-growers are looking for more. 

Culls—as the damaged fruits are called— 
are rich in oil and citric acid. They should 
be worth nearly as much as their more 
healthy brothers. 

A research laboratory has been estab- 
lished at Corona, California, to find new 
uses for culls. 


Hath Music Charms? 


D° all animals like music? The best way 
to find out is to go to a zoo with a 
musician and stage a recital. Recently a 
violinist played for the animals in the 
London zoo and the effect of his music on 
the various animals was very interesting as 
an experiment. 

Snakes, lizards, and scorpions were the 
most appreciative: some of them wiggled 
and swayed; others crept up close to the 
violin and listened, enchanted. Bears, 
sheep, wild hogs, bisons, and zebras were 
all mildly interested. But the wolves, 
foxes, and elephants fairly snorted with 
rage. 

The monkeys were divided in their senti- 
ments: some nodded eagerly, and listened: 
others scowled, and turned away dis- 
gustedly. 


The Menace of Dope 


How many drug addicts are there in 

the United States? Estimates vary 
from 200,000 to 400,000. According to 
the committee on the narcotic drug sit- 
uation in the United States, all estimates 
are to be distrusted. Thus in July, 1919, 
there were 6741 registered drug addicts in 
the greater city of New York—many fewer 
than the actual number. 

But, however incorrect the estimates 
may be, they become alarming when they 
are analyzed. 

Thus twenty-three per cent of 3500 
registered addicts in New York city 
proved to be chauffeurs, motormen, and 
drivers. That throws a ray of light on the 
real menace of narcotic drugs. 





What Frightens Fish 


“STOP talking—or you’!l scare the fish!” 

Many a fisherman has whispered this. 
Is it really true? Can the fish hear your 
voice? 

Experiments have satisfactorily proved 
that sound made in the air is almost en- 
tirely reflected when it reaches the surface 
of water; therefore it is doubtful whether 
fish can hear even the loudest shouting. 

What does disturb them when you talk 
is the usual accompanying movements. If 
you move your feet slightly when you 
speak, the noise your feet make against the 
bottom of the boat is plainly heard by the 
fish in the neighborhood. After sitting still 
for a length of time you are apt to relax 
and move your body slightly. The fish 
hear every little movement through the 
bottom of the boat. 


Everybody Flying in England 


IN spite of England’s recent airplane 

sales, reports show that her civilian 
flying is increasing faster than ever before. 
More than four hundred commercial air- 
planes are now in use; in six months’ time 
they have carried more than sixty thousand 
passengers. 

In America, aviation is still considered a 
daring sport by most people. Commercial 
flying is almost non-existent; and very few 
people have flown at all. Yet statistics 
have proved over and over again that the 
number of airplane accidents is no larger, 
proportionately, than automobile and 
railroad accidents. 

Why is this country so far behind Eng- 
land in the air? 


When Aluminum Explodes 
A SMALL Wisconsin town has a factory 

in which aluminum lip-stick contain- 
ers are made. 

When the lip-stick containers are polished, 
aluminum dust accumulates. Mixed with 
the proper quantity of air and ignited, 
aluminum dust is about as explosive as 
illuminating gas. A spark from a piece 
of wire that had somehow worked its way 
into the suction fan ignited the dust from 
the finished machines and caused an ex- 
plosion in the factory. Six girls were 
killed and six others injured. 

The only scientists who seemed com- 
petent to handle and study the case were 
the grain-dust explosion experts of the 
United States Department of Agriculture. 


To them the industrial commission of Wis- 
consin has turned for advice. 


Identifying the Birds 


\ \ 7 HO hasn't heard the story that some 
birds mate for life and that others 
return to the nest sites of yesteryear? 
Who was the man that first made these ob- 
servations? On what did he base them? 
To find out just how much there is in 
these familiar bird stories, the Biological 
Survey of the United States Department 
of Agriculture will continue the work 
inaugurated by the American Bird Band- 
ing Association. Birds are to be trapped in 
large numbers. Afterward identification 
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bands are to be placed on their legs, and 
the birds are to be released. Subsequent dis- 
covery of the banded birds, when trapped 
or killed, will reveal their movements. 


What Shall We Do for Wood? 


N°? one is more keenly alive to the 
4‘ shortage of paper than the publisher 
of a periodical or a newspaper. But even 
he does not realize what inroads he is 
making into our forests. According to Mr. 
C. Price-Green, Industrial Commissioner 
of the Canadian National Railway, the 
newspapers of New York city alone con- 
sume the equivalent of more than nine 
thousand spruce-trees daily. 

And yet, it is not the printing indus- 
try that consumes the most wood. Inlum-- 
ber, ties, and firewood the United States 
uses up one hundred billion feet a year. 

The total standing timber amounts to 
more than twenty-five hundred billion 
trees. Unthinkable as this quantity may 
appear, it will be exhausted at the present 
rate of cutting within fifty years. Already 
one half of our timber comes from Canada, 
and that cannot continue forever. 


Potash that Contains Borax 


POTASH, because of its alkaline quali- 

ties, is often put in the soil to neutralize 
acidity. A large quantity of it is obtained 
from Searles Lake, California, and now the 
Department of Agriculture finds that the 
potash in Searles Lake contains at least 
ten per cent of borax! Some samples 
showed twenty-three per cent of borax. 
And borax is injurious to crops. 

There are several potash companies oper- 
ating in the Searles Lake district and they 
will undoubtedly have to find a new mar- 
ket for their product. 


Airplanes Make Clouds 


GHIPS were successfully hidden from the 

enemy by smoke screens during the 
war. How about airplanes? Can they 
manufacture clouds and make themselves 
invisible too? 

The Government finds that airplanes 
actually do create small clouds by their 
swift passage through the atmosphere. 

A temporary condensation of the atmos- 
pheric water vapor is caused and, under 
favorably moist conditions, clouds are 
formed. 


Where to Buy Wild Animals 


HE wild-animal business has been 

principally in German hands for many 
years. But now England has stepped in— 
figuratively speaking—and is taking the 
wild-animal business away from her 
former enemy. A new company has been 
formed in London which claims that it can 
procure, within a reasonable time, any 
animal desired. 

The animals are well cared for from the 
time they are captured until they reach 
the buyer. They are given plenty of good 
food to eat and are kept in clean, sanitary 
cages. If you want a baby rhinoceros, let 
us know. 
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More Speed for the Movie Camera 


Even a cannon-ball can be trapped by this extra- 
ordinary invention of a French cinematographer 


HE operator of the ordinary moving- 
picture camera is often called upon 
to record the movements of a bird 

or an animal that is moving with flashlike 


By Lawrence Whiting 


simple view-finder is mounted in a econ- 
venient place. One operator looks into the 
view-finder and turns the mirror to follow 
the object. The image is thrown into the 


camera. 


lens and is projected upon the film. The 
other operator turns the crank of the 


The ordinary camera equipped for mo- 


rapidity. 

The Akeley camera is specially 
constructed and admirably adapted 
to this branch of rapid photography. 
It has connecting joints so easily 
manipulated that the lens can be 
pointed in any direction without 
missing the swiftly moving image of 
the wild denizen of the forest. But 
thousands of other cameras are in 
use that are only occasionally called 
upon for this kind of photography, 
and, not being adapted to such rapid 
following of the photographic object, 
the results are likely to be jumpy or 
complete failures. 

How can the ordinary 
moving-picture camera be 
adapted to this require- 
ment when it is badly 
needed? 

An invention of Louis 
Janot, of Vincennes, 
France, has already solved 
the problem of passing a 
film with sufficient speed 
through the camera to 
take pictures at the rate 
of one hundred and fifty a 
second or faster. 

Ordinarily the swift 
passage of the film carried 
by the teeth that engage 
the perforations on each 
side causes the film to tear. 
But this invention intro- 
duces two revolving rolls, 
or drums, around which 
the film is drawn before it 
is wound around the reel, 
so that in cameras 
equipped for this ultra- 
rapid photography the 
film is not torn. There 
remains but the proper 
guiding of the camera to 
follow the object, which 
may be passing rapidly 
out of the field of view. 
And now this problem has 
been settled in an astonishingly 
simple manner. 

The camera is placed in a 
fixed position, and a _ long- 
focus lens, capable of giving a 
sufficiently large image of the 
bird or animal that is to be 
photographed, is attached to 
the camera by a long, flexible 
bellows. To support this, an 
extension board has to be used. 
In front of the lens, on a mov- 
able support, is a mirror, which 
can be a plane piece of glass 
silvered on the surface. 

In order to follow the re- 
flected image, to be sure that it 
is projected upon the film 
through the camera lens, a 
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Fitting the mirror in front of the 
lens of the ultra-rapid moving- 
picture camera. M. George E. 
Labrely, the French cinematographer, 
invented this useful device, which 
opens new fields in motion-picture 
photography, and which can be 
adapted to any camera 


Showing the bird in 
the distance with 


Now the bird ap- 
proaches the cam- 


a church - steeple era. The mirror 
in the foreground. and the fast film 
Two hundred and mechanism give 


fifty pictures a sec- 
ond are made 


every phase of the 
bird’s swift motion 
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Sighting through the 
view-finder and turn- 
ing the mirror to fol- 
low the rabbit’s antics 









tion-pictures has an extremely short 
focus, and this produces very small 
images which are only enlarged on 
the screen in proportion to the whole 
field of view. A flock of birds would 
appear merely as a fluttering mass, 
the individuals too small to be seen 
distinctly. 

But when the long-focus camera is 
used, the birds can be caught on the 
wing as they approach in the dis- 
tance. The mirror is sighted and 
turned quickly to follow the swiftly 
flying birds as they draw near. Like 
a telescope it catches them when too 
far away to be shown 
with the ordinary lens of 
the moving-picture cam- 
era, and magnifies them 
as they pass overhead. 
The whole flock may be 
too large to be included in 
the field of view, but some 
of the individual members 
will be enlarged so that 
details of their wing struc- 
ture can be observed. 

There are educational 
possibilities in this inven- 
tion only to be appre- 
ciated when it is tried 
in wild-life photugraphy. 


The telephoto - movie, 
hidden in a_ suitable 
“blind” and having its 


reflecting mirror properly 
adjusted, becomes an im- 


portant part of the 
naturalist’s equipment. 
Concealed among the 


leaves he follows the swift 
leap of a deer or the rapid 
flight of a gnu, or a zebra. 

At a distance which 
would be far too great for 
distinct photography, the 
telescopic camera bags the 
game. As the speed of the 
moving object is magni- 
fied in proportion to the 
size of the image, a rapidly 
working mechanism is neces- 
sary to “stop” the motion in 
each exposure. Otherwise the 
bird, or rabbit, or deer, would 
be blurred and indistinct. 

The mirror device is the 
invention of M. George E. 
Labrely, the French cinematog- 
rapher. It can be attached 
to any motion-picture camera. 
The long-focus lens provide 
an enlarged or ‘“‘close-up”’ im- 
age of the bird in flight, and 
this, with the extension, can 
be attached to the ordinary 
apparatus when it is to be 
used for ultra-rapid photog- 
raphy. 
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The Wonderful New All-Metal Monoplane 


As revolutionary as the first iron ship 


By C. Dienstbach and L. J. Wilson 





FLASH of fire, a 
A cloud of smoke, and 

down comes. the 
wood-and-cloth airplane, 
a burning mass. Nothing 
of the kind can happen to 
the new all-metal mono- 
plane, the latest inno- 
vation in aircraft. As 
solid as a battleship, and 
covered with corrugated 
sheets of metal, the mono- 
plane looks too heavy to 


HE world almost laughed when the all- 

metal airplane was proposed. 
‘*almost,’’ because the spectacle of a man 
perishing in a machine that is one roaring 
mass of flame was too tragic an occurrence 
to cause mirth. 
fly Now comes Dr. Junker with a new scien- 


We say 


The propeller drives the 
machine instead of driving 


Why Wasn’t This Done Before? | ‘:.3i 


‘Metal is heavy,’’ a man 
thinks. To imagine tons 
of metal flying in the 
ethereal ocean overhead is 
not attractive to those 
who like the security of 
having nothing heavier 
than a cloud above them. 
Yet, when the weight of 
these all-metal machines 
is compared with that of 


“Tf - neg = tific study of resistance in the air. He dis- ——- of wood and 
fly, a battleship will fly,” cloth, and when the factor 
Colonel W. N. Hensley, sath easel — facts. He shows that the all- of relative strength is con- 
Jr., said to the pilot who metal machine is not a dream by building sidered, the metal ma- 


was about to take him for 
a flight in one of the huge 
metal monoplanes which 
he saw while in Germany. 
Imagine an all-metal mon- 
oplane having a_ wing- 
spread of one hundred and 
thirty feet, and weighing 
eight tons! 

The astonishing fact is 
that this heavy-looking 





lutionary machine. 


one, the practical results of which make it an 
eye-opening success. 

Several weeks ago the staff of the Popular 
Science Monthly made a flight in this revo- 
The present article is 
written as the result of that flight and of a 
critical study of the JL6 monoplane. 


chine is both lighter and 
safer. Not only can it 
withstand severe atmos- 
pheric conditions, but it 
suffers less damage in case 
of a bad landing. In the 
wooden craft the machine 
upon crashing is often 
splintered. Comparisons 
-between these and the 
metal planes used in the 








machine will not only fly, 
but will fly with greater 
economy of fuel, will fly faster and 
with three times the efficiency of 
other machines of its weight and size. 
What makes possible such a seeming 
miracle? 

Dr. Hugo Junker, the maker of air- 
craft and all-round genius of invention, 
found, by a series of wind-tunnel ex- 
periments, that he cvuld, by the 
utmost economy of material, make a 
structure strong enough to withstand 
great stresses and strains and yet 
possess the power of cleaving the air 
in flight. It is an adaptation of this 
Junker design that John L. 

rsen brings to this coun- 

ii,0 IMNe¢ noplar e 
spread oi 2 fe 
and weighing 2245 pounds. 


The Fastest Machine 
of Its Size 


The utter absence of all 
exposed structural fea- 
tures, such as wires, struts, 
and bracings, reduces the 
resistance to such an ex- 
tent that the huge metal 
bird cuts through the air 
with the ease of a gigantic 
eagle.. What flying-ma- 
chine of wood and cloth 
will carry from six to eight 


passengers at an average speed of 112 
miles an hour, making use of but 160 
horsepower? This is only one of the 
many wonderful possibilities demon- 
strated by the JL6 all-metal mono- 
plane. 

The propeller, driven by a high- 
power engine used in the typical bi- 
plane, churns up an enormous wind, 
strong enough to bend backward one’s 
arm held outside the protection of the 
wind-shield. But if one puts his arm 
outside the window of the JL6, he is 
surprised to find so slight an air-stream. 





The tourists’ Palm Beach suit and white dress 
remain unsoiled in this limousine of the air 
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war show that the factor 
of safety to pilot and pas- 
sengers was on the side of the metal 
airplane. The lesson of the steel 
railroad-cars and the steel ship is 
repeated. 


Whaf Makes It Light 


In the new JL6 monoplane the thick 
curve of the wing provides great lifting 
power. Therefore landing becomes 
possible at a speed of about forty or 
fifty miles an hour. The strength of 
the wing depends upon the simple 
cantilever construction of tubes and 
girders, which makes a 
tremendously strong frame 
within the covers of the 
corrugated sheets of alu- 
minum alloy. In the 
thickest part of each wing 
near the side of the body 
are the gasoline-tanks, 
their position providing 
another factor of safety. 

The JL6 carries from 
six to eight persons, in- 
cluding pilot and me- 
chanic. It completed a 
non-stop flight from 
Omaha to _ Lancaster, 
Pennsylvania, a distance 
in the air of about twelve 
hundred miles, at an aver- 
age speed, against a cross 
head-wind, of 109 miles an 
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hour, and consumed 105 gallons of 
gasoline in the trip. This flight was 
about four hundred miles better 
than the previous non-stop record 
in the United States. 

In altitude climbing, the mono- 
plane carried five people to a height 
of twenty-two thousand feet with 
an efficiency fully triple that of any 
airplane of today. In another 
flight it went from Atlantic City to 
New York with five passengers, one 
of whom weighed 277 pounds, and 
with 143 pounds of baggage, reach- 
ing an altitude of 20,600 feet, and 
establishing a world’s record for the 
‘passengers carried and horsepower 
used. It was equipped with a 
Mercedes 160-horsepower engine 
and covered the entire distance in 
eighty minutes! 


Cheaper than the Railway 


The cost of air travel is totally 
revolutionized by the economical 
accomplishment of the record non- 
stop flight from Omaha to Lan- 
easter. Allowing 34 cents a gallon 
for gasoline, the fuel consumed 
amounted to $35.70; the cost of the 
oil used was about $4.80; total cost 
for these, $40.50. Three people and 
baggage were carried. When allow- 
ance is made for the money in- 
vested, for depreciation and wear, 
for wages, etc., the actual trans- 
portation cost would compare with 
the regular railroad fare for such a 
trip, and pay attractive dividends on 
the investment. Contrasted with a 
similar trip in an automobile, the ex- 
penses are surprisingly light, consider- 
ing how long it would take the auto- 
mobilist to make the trip involving 
stopovers on the way. What an 
advantage that there are no aerial 
speed laws! 

The material used in metal aircraft 
construction, ‘“‘duraluminum,” con- 
tains more than ninety per cent 
aluminum, alloyed with copper, mag- 
nesium, and manganese. Weight for 
weight, a tube of this metal can be 
made three times thicker than one of 
steel. This means that any slight 
local fracture, such as a dent in the 
metal, would have less effect than the 
same imperfection in a thin tube of 
steel of similar weight. In the air the 
wings of an airplane are subjected to 
enormous strain. A serious defect 
would cause a structural tube to give 
way when too great pressure is thrown 
upon it. Thus a decided advantage 
seems to be obtained in the use of 
thicker material, and for this ‘‘dura- 
luminum”’ is better than steel, though 
steel will withstand a greater weight 
than duraluminum. Other alloys of 
aluminum are also used in the con- 
struction of aircraft. 

Only the brainwork of a genius 
could have so perfected the design and 
made it conform to the material used 














The aluminum “hawk” speeds through the air at two miles a minute. Here it 
is carrying passengers over the picturesque Potomac in the vicinity of Washington 


in its construction, in the making of 
this aeronautic wonder. To make the 
wing design successfully meet the 
material, Dr. Junker had to make a 
correction of the established Eiffel 
tables, which up to this time had been 
used in the design of aircraft. This was 
accomplished by means of the wind- 
tunnel experiments. It resulted in the 
birdlike features, in which everything 
tapers toward the outer ends, a feature 
absent in other airplane designs be- 
cause the novel wind-tunnel tests 
proved it permissible. 


How It Feels to Fly 


Traveling in this remarkable body 
of the metallic hawk affords novel 
sensations, even to one who has made 
flights in other types of aircraft. The 
comfort of the surroundings, the pos- 
sibility of conversation, the absence of 
the terrific wind experienced in an open 
“ship,” the angle at which the pilot 
banks on the curves, seeming to 
“swing” the earth, produce curious 
feelings in the passengers. There is 
such a strange mixture of the norma}! 
and the abnormal. Here you sit in the 
midst of usual surroundings. You 
look out of the window and suddenly 
see the great dark platter of the land- 
scape rise up into the sky. You look 
out of the other window and see noth- 
ing but sky. Then the realization that 
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you are aslant with the vertical comes 
over you. It is a queer feeling. 

To all these actual impressions and 
observations there is a most significant 
scientific foundation. Well may the 
flying-machine be an apparently heavy 
and clumsy object if we know that the 
wings can carry twice as much weight 
a square foot as those of other air- 
planes. This means they are twice as 
strong. The sturdy, thick-set owl 
shape can stand the storm that blows 
around it and will never stir except 
when the body and wings cleave the 
air in a certain way while flying. No 
wonder you feel an unreasonable ap- 
prehension about being supported two 
thousand feet high by a pedestal of 
metal as unlike a parachute as possible. 
But is it possible that such a thing 
supports more weight at less power— 
160 horsepower for six men and a 
supply of eight hours’ fuel, and flies at 
the same time faster than other 
machines, yet lands at forty-five or 
fifty miles an hour? 


Science Supplied a New Airplane 


The answer is: the wind tunnel. It 
is the proved road to all real progress 
in aviation. Why did the Wrights 
fly? Because they built their own 
wind tunnel and discovered that all 
previous formulae were _ incorrect. 
Junker treated Eiffel’s tables as the 
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Wrights treated Lilienthal’s, though 
the latter were a marked improvement 
over Langley’s and Maxim’s. The se- 
cret of the Junker monoplane is all ex- 
pressed in the words real streamlining. 
In this machine the thick-set, roomy 
body cleaves the air more smoothly 
than the oversiender fuselage with its 
cramped quarters. 


gains speed in spite of the drift pro- 
duced by the wing-curve. The ab- 
sence of wires, struts, and bracings ex- 
posed to offer resistance saves sixty 
per cent of the propeller’s efficiency, 
while the wing-drift costs ten per cent 
—leaving fifty per cent advantage over 
other types of wing structure. Fifty 
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added to the resistance of struts and 
wires, and also the inefficiency of the 
wings at steep inclination, uses up the 
momentum and the machine soon 
comes almost to a stop, losing thereby 
control and support. The high lifting 
power of the wings relieves this state 
of affairs which is so aggravated by 


turning, because 





The wings like- | 
wise have no use- 
less resistance, 
only asham fault, 
in that their high 
lifting power en- 
genders an ab- 
normal drift. 
But this is a 
small sacrifice 
that even pays 
for the advan- 
tages it affords. 
How? 

Simply _ be- 


| 








cause the ex- 
tremely arched, 
or cambered 
wings may be 








the centrifugal 
force is added to 
the wing load, 
and makes this 
feat possible in 
the wonderful 
monoplane. 
The rule usu- 
ally given stu- 
dent pilots by 
their instructors, 
“Never attempt 
a sharp turn 
while ascend- 
ing,” thus does 
not apply to the 
all-metal mono- 
plane. With the 
ease of a giant 





usefully driven 
through the air 
at a greater in- 
clination than flatter wings. If high 
lift is required at relatively low speed 
—landing speed—the inclination is 
increased. With slightly cambered 
wings a point is all too soon reached 
where steeper inclination only in- 
creases the drift, while the lift remains 
unchanged. The Junker machine 





Absence of wires and struts reduces the head resistance of the metal monoplane. 
a one-hundred-and-sixty-horsepower engine it makes high speed carrying eight people 


per cent of the resistance offered by the 
exposed wires and struts of other types 
of aircraft are eliminated in this re- 
markable monoplane. 

In the JL6 it is possible to turn 
safely while steeply ascending. In 
other types of machines this is danger- 
ous because the resistance of climbing 


With bird it can make 
a corkscrew 
series of spiral 
turns while climbing cloudward. 

Speed, safety and comfort are the 
principal factors considered by the trav- 
eling public. Cost of transportation 
is secondary where a man’s time is very 
valuable; but aerial transportation 
rates will be cheaper assoon asthe meth- 
od of traveling becomes more popular. 


Making the Prickly Pear Fit for Cattle 


N some of the great farms in 
Texas they are now singeing 
the sharp, hard stickers off the 
prickly pears, so this peculiar variety 
of fruit can be fed to the cattle. The 
growth of this large pear with its ugly 
“stickers” is limited to the desert 
sections of the South. 
The spiny growth of the prickly 
pear is removed wholesale by the use 
of a large gasoline torch. A powerful 


portable torch has been devised by the 
Department of Agriculture, and by its 
use the heretofore useless fruit has 
been made to serve a purpose. After 
the pears are put under this treatment, 
the cattle can be turned into the field, 
where they may eat their fill of this 
large, juicy member of the pear 
family. 

Another method of treating these 
pears to render them harmless is 


by putting them through a chopper. 
Scientists of the Department of Agri- 
culture who have made a study of the 
prickly pear, find that it is more 
digestible when it is chopped up. 

Experiments now being conducted 
along this line may bring the prickly 
pear from the status of an undesirable 
citizen of the desert to a law-abiding 
individual worthy of being developed 
and raised for cattle feed. 





























‘The prickly pear has been the bolshevik of the desert. 
They are now burning off its stickers with a gasoline torch 
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Prickly pears are chopped up for cattle feed. Here’s a mass of 
them going through a cutter driven by a heavy gas-engine 
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Next Winters Snow 


How the Popular Science 
Monthly would keep city 
streets clear in winter and 


save millions of 


EW YORK failed miserably in 
| \ its attempt to cope with the 

mass of snow that clogged its 
streets in February, 1920. In fact, it 
has always been more or less helpless 
in the face of a heavy snowfall. It 
takes days to clear the streets after a 
storm. Last winter it took weeks, 
because New York was overwhelmed 
by a blizzard. 

Street-car lines stopped running. 
Horse-drawn vehicles and motor- 
trucks were stalled in narrow streets, 
and behind them collected a long train 
of vehicles, waiting hour after hour 
until shovels slowly dug out the 
cork that stopped the neck of the 
bottle. 

Clerks and factory employees had 
to walk to their work. There was a 
food shortage. Garbage and ashes 
accumulated in piles 
in the streets. Mercifully 


dollars 


business loss, which, 
according to the 
Merchants’ Associ- 
ation, amounted to 
$60,000,000 in those 
twelve unforgettable 
days, when snow, 
sleet, and ice blocked 
the streets. Five million dollars a 
day! Such isthe price of inefficiency. 
Ten dollars for each man, woman, 
and child—that is what the distribu- 
tion of this $60,000,000 loss means. 

A fire strikes terror. It does its work 
swiftly and visibly. A foot of snow in 
a great city is hardly less terrible. How 
many fires have caused a loss of 
$60,000,000 to cities? You can count 
them on your fingers. They occurred 
at intervals of decades. Snow falls 
every year in our northern cities. We 


oar 


The little tractor advertised its capabilities, but it 
would never.,have a-chance if New York had 
developed a real snow-removal pian 


expect it. Yet we never arm ourselves 
against it. 

No one can tell whether we will have 
light or heavy falls this winter. But 
we can prepare for the worst type of 
snowfall that a large city north of 
Washington and east of the Rocky 
Mountains may 2xpect. What we 
want is an engineering plan. We want 
that plan now, not when the snow has 
fallen and has been packed down into 
a caked mass by struggling vehicles. 
We want a plen that can be carried 

out as automatically, as 





enough, there was no seri- 
ous fire; for the Fire De- 
partment could not move 
its apparatus. 


Removing Snow the 
Old Way 


New York’s Street-Clean- 
ing Department has always 
followed a single plan: It 
uses its own forces and 
equipment, and _ supple- 
ments them by hiring 
trucks and such unskilled 
laborers as it can to shovel 
snow into wagons and 
trucks. Fifty cents an hour 
was the price offered to 
these outside laborers last 


plan. 


Show This Articleto Your Mayor 
and Your Board of Trade 


This is the fourth of the Popular Science 
Monthly’s series of articles on business uses 
of the motor-truck. We have made it one of 
the series because streets must be kept open 
in winter if motor-trucks are to be run, and 
the motor-truck can help to keep the streets 
open. 

New York was paralyzed for twelve days 
last winter because it had not adequately 
prepared for snowfalls. 
about $10 an inhabitant—because it had no 
Maybe your city was paralyzed too. 
If it was, what are city officials cits about The 


It lost $60,000,000— 


quickly, as effectively, as a 
fire is extinguished. 

How much does it cost 
to keep the streets open? 
Whatever the sum may be, 
it must be appropriated. It 
is cheaper to spend $10,- 
000,000 to save $60,000,000 
than it is to accomplish 
nothing by spending 
$5,500,000, as New York did 
last winter for lack of an 
engineering plan. Money 
plus a plan will solve this 
problem; money without a 
plan will do nothing. 


Popular Science Monthly 
Offers a New Plan 


Popular Science 


winter. Fifty cents an next winter’s snow? Monthly offers a plan. It 
hour! And this in the face Read this article on the Popular ‘Science is simple. It will prove 
of an unprecedented labor Monthly’s plan for keeping the streets open. effective in keeping the 


shortage, at a time when 
one dollar an hour was 
sniffed at by Italian ditch- 
diggers. 

A few tramps and human 
derelicts appeared, and 
chopped and _ shoveled. 
lazily. A few avenues were 
cleared; the city as a whole 
was buried in snow and ice. 
And these feeble attempts 
cost $5,500,000. 

Worse than this ‘was the 





If you believe in it,.as you must when you 
think of last winter, then show it to your 
“Mayor, or your Street-Cleaning Commissioner 
or your Board of Trade—perhaps to all. 
Remember, you pay the bill when the streets 
are clogged with snow. 


The Popular Science Monthly will co- 
operate with any municipality that wants 
to carry out the plan here outlined, by giving 
all the technical information in its possession. 


streets clean in any city. It 
is a plan that considers 
snow removal as vital as 
fire-fighting. It involves 
the expenditure of more 
money than has ever been 
spent in the past for remov- 
ing snow. But it is cheaper 
than any plan that has ever 
been tried, because any- 
thing is cheap that will 
avoid a loss of $60,000,000, 
and enable a city to feed 
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Some advocate the snow-plow that is dragged behind a motor- 
Such plows were used by auto buses in New York 


vehicle. 
when the buses could run 


itself and to keep its street-cars and 
its vehicles moving. 

The essence of the Popular Science 
Monthly’s plan consists in removing 
the snow almost as fast as it falls. No 
time must be given for accumulations 
to be packed down. 


Use Plows with Motor-Trucks 


First of all, the city is to be divided 
into zones, and the zones subdivided 
into sections. Every section in a zone 
is to be cleared by a motor-truck 
equipped with a plow. All the 3%- to 
5-ton trucks of the city are to be 
mobilized at once, when the emergency 
arises, just as fire-engines rush to a fire. 
True, plows do not remove snow. On 
the other hand, they do keep the 
streets clear; the snow pushed aside 
can be removed later. Keep the 
streets open—that is the first principle 
of the Popular Science Monthly’s 
plan. 

The idea of employing motor-trucks 
in subdivided zones is not new. It has 
been tried, and it has failed because 
human nature was not considered. 
About thirty dollars a day has been 
paid in the past for the use of a five-ton 
motor-truck in snow removal. Too 
little—much too little. What hap- 
pened? When the truck-owner re- 
ceived an offer of fifty dollars a day 
from some merchant bent on making 
the attempt to ship his goods despite 
the prevailing conditions, he ceased 
then and there to remove snow, even 
though he violated a contract with the 


city. 


Clearly, the price to be paid | for the 


‘truck. must be so high that there is every 
-inducement to-keep-it at work plowing 
snow. 


But that is not enough. The motor- 
truck. must begin to plow as soon as 
the call comes—at two or three o’clock 
in the morning, if necessary. What of 
the driver? Will he respond cheerfully 
when aroused in the dead of the night? 


district, 


New York has purchased three hundred and fifty pusher-plows 
for next winter, to be used with motor-trucks; but plows with- 


out a workable plan will not help much 


Not if we know human nature. It 
must be made worth his while to get up 
as promptly as a fireman when the bell 
in the engine-house clangs. He, too, 
must be paid by the city—paid over 
and above what his employer pays him 
in wages. It may be that the driver 
will earn three, four, even five dol- 
lars an hour while he is plowing snow. 
But the Popular Science Monthly’s 
plan takes account of human nature— 
something that has always been ig- 
nored in facing this problem of snow. 
Besides, it is cheaper to remove the 
snow at a high cost than to peck at it 
and not remove it at all. 

When Jones, driver of the A, B, C 
Express Company’s truck No. 25, is 
awakened at night and instructed to 
proceed to Section 10 in Zone 2 and 
plow snow, he will go cheerfully to his 
task, because he knows that he will 
make several times as much money an 
hour as he ever made before in his life. 

When the emergency call comes, 
Jones goes to the nearest station of the 
Street-Cleaning Department, gets one 
of the standardized snow-plows, at- 
taches it to his truck, 
and proceeds to his 
there to 
place himself under 
the orders of a fore; 
man of the Street- 
Cleaning Depart- 
ment and to remain 
under those orders 
until he is released. 

Unless Jones is 
paid by the city, and 
well paid, in addition 
to the wage that he 
receives from his reg- 
ular employer, the . 
truck-owner, neither (* 
this nor any similar 
plan will succeed. 
Human nature must 
be considered—the 
psychology of the 
truck-driver and of 
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face of tons of snow? 
machinery could deal with t!ae problem 


the truck-owner. We are dealing with 
an emergency. Emergency tasks 
must be paid for at emergency prices. 
Otherwise those who perform them 
will not look upon them as emergency 
tasks. 


The Need of Cooperation 


Contractors, express companies, rail- 
ways, merchants, every firm that owns 
a motor-truck, must cooperate in 
clearing away the snow. But suppose 
that, even at the high price paid for 
the use of a truck, its owner insists on 
using it in his business? If, in spite of 
adequate payment, according to the 
Popular Science Monthly’s _ plan, 
the truck-owner still refuses to. co- 
operate—whiat then? The police must 
step in. 

The man who attempts to haul 
goods after a certain depth of snow lies 
in the streets, before the plows have 
had an opportunity of completing 
their work—that man must be sum- 
marily stopped. If necessary, he 
must be punished by the revocation of 


din“. . 






What could pick and shove! do in the 


Only efficient 
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his license. He must not 
be allowed to pack down 
the snow. If he is not al- 
lowed to operate his truck 
in his own business, he will 
cheerfully use it to earn 
money in clearing the 
streets. 

For a few hours, at the 
most, will it be necessary 
for the police to interfere. 
Some streets will be desig- 
nated as one-way streets, so 
that vehicles may travel 
down the path plowed in 
the middle. Not until the 
plowed snow is removed 
will two-way traffic be re- 
sumed. Last winter no 
wheel moved in either direc- 
tion. New York was stag- 
nant for twelve whole days. 


Time Is the Essence of the 
Problem 


Plowing the streets, then 
—that is the first step. 
Next comes the actual 
physical removal of the 
snow. In the past, New 
York has tried ineffectually 
to keep its streets open by 
removing the snow in the 
very first instance. Thereby 
it complicated its problem 
enormously. To shovel snow 
into wagons and remove it 








The Popular Science Monthly’s Plan 
for Snow Removal 


1. Make snow-plowing an emergency task, like put- 


ting out a fire. 


2. Mobilize all the 314- to 5-ton motor-trucks in the 


city under the orders of the Street-Cleaning Depart- 
ment. Equip each truck with a standardized and 
municipally owned snow-plow, and assign the trucks 
to plowing ina definite section of the city. This 
must be done now —not after the snow has fallen. 


3. Store city-owned snow-plows, which can be attached 


to motor-trucks, in convenient stations throughout 
the city. Let the truck-drivers proceed to these 
stations for plows when they receive the emergency 
call. 

4. Pay the truck-owner more than he can receive for 
hauling, so that he will not be tempted to violate 
his contract with the city. 

5. Send each truck out to plow snow as soon as the 
emergency arises, even though it be in the dead of 
night. Pay not only the truck-owner a high rate for 
the use of his truck, but also the truck-driver, in 
addition to his regular wages, so that when the call 
comes the driver will respond cheerfully. 

6. Empower the police to stop all traffic until the 
streets are plowed. After the streets are plowed 
make some of them one-way streets. 

7. When the storm is over and the streets are plowed, 
remove the snow by excavating and dirt-handling 
machinery. 

8. Inspect the trucks and the snow-removal equipment 
before and after they have done their work, so as to 
avoid unjust claims for damages. 








it placed its chief reliance 


on picks and shovels. 

It so happens that the 
excavating and dirt-han- 
dling apparatus of contrac- 
tors is usually idle in the 
winter months. To make 
arrangements for its use in 
removing snow from plowed 
streets ought to be no dif- 
ficult matter for the munic- 
ipality. Snow should be 
handled by the cubic yard, 
and not by the shovel. 


The City’s Part Requires 
No Heavy Investment 


The Popular Science 
Monthly’s plan involves 
no heavy investment on 
the part of the city for 
snow-handling equipment. 
It must buy several hun- 
dred snow-plows that can 
be attached to motor- 
trucks; it must store these 
snow-plows at designated 
stations; it must inspect 
the motor-trucks that. do 
the plowing before and 
after they have performed 
their duties, so as to avoid 
unjust claims for damages. 
And that is all, so far as 
equipment is concerned. 

Consider the beneficent 
results that will be enjoyed 


bodily by the thousands of tons is of The Popular Science Monthly’s by any large city that has a really 


necessity a time-consuming task. And 


plan provides for snow removal by 


workable plan for snow-removal when 


time is the very essence of this prob- machinery, where machinery can be the next great blizzard comes. If 
lem. No large city can afford to lose effectively used. New York did make handled efficiently, the delay should 
days.. And, we repeat, New York the attempt to use excavating machin- be so slight as to be almost imper- 


lost twelve whole days last winter. 


ery, tractors, and army “‘tanks”’; but ceptible. 





























New York and other large cities failed miserably in attempting to cope with the snowfall of February, 1920. People 


had to walk to work. There was a food shortage. 
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New York alone lost $60,000,000, because it used antiquated methods 
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New York to Have the World’s Biggest Radio Station 


The six antennae can be operated as one unit 


EMEMBER how it was in the 
early days of electric traction, 
electric light, and power service, or 
telephony? There were small com- 
panies with isolated stations, each 
pursuing an independent policy in 
engineering development and business 
expansion. Now we have large units 
supplying huge territories; and busi- 
ness men have learned to rely abso- 
lutely on the continuity of the desired 
service. 

Radiotelegraphy and radiotelephony 
have also passed through the stages of 
experimental development. The huge 
station shown in the picture on this 
page will help American business men 
to form the habit of radio communica- 
tion... In it the best apparatus design 
of the engineers of the General Electric 
Company is combined with the 
operating experience of the Marconi 
Company. The building contracts 
are now being let and construction will 
soon be under way. . Ten square miles, 
sixty-four hundred acres, will be 
needed for the antenna systems and 
buildings. Six long lines of steel towers 


By John Stuart 


meet at a single point where the trans- 
mitting apparatus is located. Each 
line carries the antenna of a high- 
powered system. Five of these will 
operate with France, Germany, Po- 
land, Sweden, and other European 
countries, and with important cities 
like Buenos Aires in South America. 
The sixth is for insurance of service. 

The wires of each antenna will be 
suspended from cross-arms 150 feet 
long, which are supported by steel 
towers each 400 feet high. The power 
for each antenna will come from two 
special generators, designed by Alex- 
anderson of the General Electric Com- 
pany. Each has a capacity of 200 
kilowatts. 

When occasion requires, all six of the 
antenne may be connected, forming 
a station with a capacity of 2000 
kilowatts. On the other hand, each of 
the antenna systems may be operated 
as two, giving twelve spokes to the 
radio wheel and permitting twelve 
simultaneous messages. 


For the high-speed transmission of 
telegraphic signals there is the Hoxie 
receiver, which makes a photographic 
record of signals too fast to be dis- 
tinguished by the human ear. Mes- 
sages are sent by a mechanically oper- 
ated switch instead of by a key, the 
speed of which is limited by that 
of an operator’s hand. At the receiv- 
ing station they are detected by a 
vacuum-tube detector and then caused 
to actuate a small light mirror. The 
motion of this mirror flicks a beam of 
light back and forth across a moving 
tape of photographically sensitive 
paper. Operators then read this tape, 
writing out the message or re-trans- 
mitting it over land telegraph lines. 

This station, which is located sixty 
miles from New York, at Port Jeffer- 
son, Long Island, will only transmit. 
The return messages will be received at 
another station about eighteen miles 
away. Both the receiving and trans- 
mitting stations will be connected by 
land lines to the office of the Radio 
Corporation on Broad street in New 
York city and operated from it. 
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The world’s biggest radio station, at Port Jefferson, Long Island. 


antenna systems and buildings. 


Ten square 


miles will be needed for the 


It will be a transmitting station only; a receiving station being built elsewhere 


68 























October, 1920 











ee whe 
ts 





CARGO BECK 
CHUTES) 























Elevating devices and movable chutes handle the unloading of a ship in half the usual time 


Saving Time in Unloading Ships 


HE first large steamship, the 
Great Eastern, was a financial loss 
partly because it took too much time 
to load and unload her cargo. It costs 
$3000 a day to hold a modern trans- 
atlantic steamer at her pier. 
An invention of Gibson L. Douglass, 
of Duluth, Minnesota, promises to 
revolutionize the unloading of vessels 


at their docks. It consists of a number 
of elevating devices and telescoping 
movable chutes installed in the ship, 
by means of which material such as 
sacks of cement, flour, and packages 
of various kinds may be quickly 
handled. A day’s work in unloading 


~ by hand can be accomplished in a 


few hours by the new system. 


‘Elevators near the ship’s center are 
connected’ with telescopic conveyor 
spouts. The material to be unloaded 
is sent through the chutes by gravity, 
keeping the stevedores steadily em- 
ployed, delivering the packages. di- 
rectly into the conveyor tubes. The 
‘‘telescope’”’ feature adjusts the tubes 
to the height of each deck. 


Liquid Fire for Exterminating the Corn-Borer 





ET the oil-tank ready 
and prepare to spray 
the stubble in the field with 
liquid fire! Burning is the 
surest way to get rid of this 
obstinate and disastrous 
pest of the cornfield, the 
corn-borer. 
The European corn-borer 
has made its appearance in | 
certain sections of this 
country, probably being im- - 
ported in cargoes of raw 
hemp which .came_ here 
from abroad. There are - 
two generations a year of 
this dangerous pest, and 
the cornfield infested is a 
from” which it 





center 








Spraying a stubble-field with liquid fire to destroy the corn- 
borers. The insects infests the weeds as well as the cornfield 
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spreads. The Department 
of Agriculture has under- 
taken the task of helping 
the farmer to get rid of 
the insect which takes the 
profits from his labor. 

The corn-borer works 
under the cover of the corn- 
stalk, and is not accessible 
to blackbirds, flies, and 
other natural enemies. 

Plowing. the: infected 
stubble and burning it, or 
spraying fire in the stubble- 
field, is the most. effective 
way to destroy the larvae of 
the insect. -As many as a 
million borers may infest 
one acre of corn. 
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IL is taking the place of coal on 
the high seas. Sweating, half- 


naked stokers have disappeared 
from the leviathans of the ocean, and 
instead only a few furnace-tenders are 
seen in the boiler-room. 

But that is not the reason oil was 
adopted. It gives more power and 
reduces boiler repairs by getting rid of 
clinkers, which injured the lining, and 
it alsb takes up less space. There is no 
loss of fuel in “‘dead’’ hours, because 
the fires can be lighted instantly and 
brought to the right temperature in 
forty seconds. Fires can be shut off at 
once in case of emergency. Since the 
furnace doors do not have to be opened 
for continual firing, there is a more 
equal distribution of heat. There is 
also less accumulation of soot on the 
boiler-tubes. King Oil has deposed 
King Coal in the boiler-room because 
in every way he serves the require- 
ments far better than does coal. 

Eighteen years ago the first oil- 
burning steamship, the Arab, made a 
voyage across the ocez:n. To-day 
about two thousand vessels have been 
equipped to burn oil, and it will not be 
long before every steamship will have 
ceased to burn coal in its present 
cumbersome form. The Olympic, 
recently equipped as an oil-burner, 
furnishes excellent proof of the extraor- 
dinary advantages achieved in this 
respect. Figures show that the an- 
nual saving will reach $1,300,000, 
and this entirely disregardsthe lower 
cost of oil compared with the pres- 
ent price of coal. 


spent cleaning up the ship, while com- 
plete repainting was necessary after 
every alternate trip. Just consider 
what this and other savings amount to 
from the viewpoint of finances! Allow- 
ing 314 days and 133 men each voyage, 
at $3 a day, the amount saved. on 
bunkering alone is $29,327 a year, 
counting 21;trips instead of 20. . Oil 
releases 1000 tons of cargo space each 
trip, estimated at $525,000. Owing to 
the release of 153 extra firemen, more 
passenger space is provided, giving a 
further saving of $491,400. The 
wages saved by the release of the 153 
firemen amounts to $165,240, while 
the cost of their subsistence, $82,620, is 
an additional saving. The total annual 
saving thus amounts to $1,293,587. 


Burning the Oil in Air 


To obtain the full heating value of 
any fuel there must be complete com- 
bustion, which, expressed broadly in 
chemical terms, means that every 
atom of carbon in the fuel must com- 
bine with two atoms of oxygen. Every 
atom of carbon that escapes up the 
smokestack, combined with only one 
atom of oxygen, carries away a part of 
the heat-producing quality of the 
fuel. : 

When any fuel is burned it is neces- 
sary to admit enough oxygen to per- 
mit the free combination of the carbon 
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Why Oil Is Driving Coal from Ships 
The Olympic will save $1,300,000 a year 


By Latimer J. Wilson 


and oxygen-forming carbon-dioxide, 
the product of combustion. The air 
readily gives up its oxygen to the 
carbon. This is illustrated bya piece of 
paper lighted in the open, which burns 
completely. But if it is enclosed in an 
airtight compartment, such as a glass 
tumbler having a tight cover, it will 
burn only amoment—just long enough 
to exhaust the oxygen in the imprisoned 
air. To obtain the best results'from 
oil as a fuel, it is necessary to regulate 
the air admitted to the furnace. 


The Latest Oil-Burner 


The oil-burning installation on the 
Olympic is obsolete compared with the 
very latest type of oil-burner being 
installed in steamships and industrial 
plants which differs from the old by per- 
mitting an accurate adjustment of air 
admitted to the flame. The oil is 
pumped into the storage-tanks, and, 
before passing to the burners, it is 
mechanically strained to remove par- 
ticles of grit and sand, which are held 
in suspension in the crude oil from the 
wells. This foreign material is caught 
and collected in the strainer baskets, 
which are cleaned out about every 
twenty-four hours. The strained oil is 
heated to temperatures from 150° to 
300° Fahrenheit, according to its 
character. With a compression pump 
the heated oil is sent under a pressure 
of about eighty pounds to the square 
inch through another strainer. This 





How Oil Compares with Coal 


The first overseas trip as an oil- 
burner shows that the steamship 
maintained an average speed of 21.5 
knots an hour, as compared with 
20.5 with coal. At this rate, twenty- 
one trips a year will be possible 
instead of the usual twenty. Two 
main engines of 26,000 horsepower, 
and an additional directly connected 
turbine engine of 17,000 horsepower, 
drive the Olympic on her course. In 
the fire-room are 159 furnaces with 
five single-end and twenty-four 
double-end boilers. An electrical 
indicator in the boiler-room shows 
the number of fires required at any 
time. Tank space for 5200 tons of 
oil is provided. 

To put coal into the Olympic’s 
bunkers took 140 men working from 
three to four days. Seven men ac- 
complish the equivalent of this task 
in six hours, piping oil into the 

















tanks. Coal produced such an 
amount of dirt that a whole day was 





The boiler-room of a coal-burning steamship. Note the dirty quarters and 


imagine the heat and grime accompanying the furnaces and coal-shoveling 
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This is the same room with the boilers equipped for oil-burning. The 
most immaculate of summer uniforms can pass through unscathed 


eliminates the possibility of any foreign 
material reaching the atomizing device 
to which it passes to be sprayed in the 
form of a cone. 

The burner and air-regulator, the 
latter a strictly new feature developed 
by William H: Todd, are installed in 
the furnace door, as shown in the illus- 
tration. 


All Oils Not Alike 


The oil is heated to reduce its vis- 
cosity or body, so that it will flow 
rapidly to the burner passages and be 
easily atomized when it issues from the 
small hole at the tip of the spray. 

Crude oil varies greatly with the 
locality from which it is obtained. 
Even the run of oil from the same 
well varies in quality. Some 
oils are heavier than others, 
some more viscous. Some 
have to be heated con- 
siderably before reaching the 
proper state of fluidity, while ~ 
others at normal temperature 
are almost_ready for the atom- 
izing device inthis respect. 
When oil is heated it gives off 
vapors, which finally permeate - 
the air to such an extent that 
the mixture of air and oil vapor 
becomes an explosive mixture, 
combustion taking place in- 
stantly.. This point is called 
the “‘flash’’ point of a grade of 
oil and it differs, in degree of 
temperature in various grades 
of the oil, some having a higher 
flash point than others. 

The oil sprayed into the 
furnace under the boilers burns 
continuously, at a degree ex- 
ceeding that of the flash point. 
This degree of temperature is 
defined as the “‘firing-point”’ 


of the oil, and it indicates a heated 
vapor that will burn continuously 
when ignited in air. Oils having a 
flash point of 150° F. and over, can 
be stored safely. The firing-point of 
oil is about fifty degrees higher than 
that of the flash point. 

When the fine spray of vapor is pro- 
jected under pressure into the furnace, 
one can readily see how important it is 
that the vapor should be thoroughly 
mixed with the air to assure perfect 
continuous combustion. The air is 
heated to prevent the chilling of the 
flame. Both the oil and air, before 
being admitted to the furnace, are 
raised to the proper temperature with 
steam from the boilers. While too 
little air mixed with the atomized oil 
produces incomplete combustion, if 


PURNACE DOOR 


J AIR CHANNEL 





The oil-burner installed in the furnace door. 
A cone of flame is sprayed under the boiler, the 
amount of air being regulated 
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too mucb airisadmitted the heat of 
the flame will be partially wasted 
in the heating of the surplus air. 
Thus with both the fuel and the air 
raised to the proper degree of tem- 
perature, and with an exact regula- 
tion of the amount of air,. perfect 
combustion occurs. One sample of 
oil at a constant pressure may re- 
quire little heating to produce 
efficient results, while another may 
have to be raised to a relative high 
degree of temperature to assure 
efficiency. 


Cost of Operation Is Less 


Financially considered, the total 
saving in operating costs using oil 
as fuel varies from thirty to seventy 
per cent, depending upon the type 
of ship or power plant. Each in- 
stallation has its particular problems 
which can be efiiciently met, some- 
times only by experience. 

Oil does away with the handling 
of ashes. It banishes the nuisance 
of smoky cities, and produces less 

soot to clog the smokestacks. Esti- 
mates based upon plants operating 
with oil for fuel instead of coal give 
such results as these: a twenty-five 
per cent reduction in expense of fire- 
men; a sixty-five per cent reduction in 
fuel consumption; ash-handlers, coal- 
passers, et¢e., reauced to nothing; a ten 
per cent reduction in bunkering time; 
and a sixty-five per cent increase in 
storage space. This alone is a good 
argument in favor of using oil instead 
of coal for the fuel of industrial plants, 
private furnaces, ships, and even rail- 
roads. 

The Cunard liner Aquitania furnishes 
still another instance of the value of 
oil as fuel instead of coal. She left 
New York for Cherbourg on July 
thirty-first, equipped the same as the 
Olymzic, with the mechanical 
oil-burner invented by William 
Albert White. 

The last 129 miles of the 
Aquitania’s voyage was mace 
at the record rate of 27.40 
knots an hour, truly a good 
rate of speed for an ocean-going 
steamship. 

In the near future it is 
likely that this record will be 
surpassed, and even more time 
will be saved. 

The instances of these two 
great ships converted from 
coal- to oil-burners demon- 
strate that the principle of 
using oil instead of coal affords 
the efficiency which makes for 
greater speed, not to mention 
the greater cleanliness and 
economy. 

Look to the future for the 
development of the oil-fuel 
age! Only the exhaustion of 
our natural resources will stop 
the great advance. 
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HE. latest invention in marine 

engineering, the yacht Elfay, comes 
into port with the navigating officer 
manipulating a control handle similar 
to that used by a trolley-car motor- 
man. 

If the officer wants the engine to 
stop, he merely turns the handle 
of his controller to the “‘off’’ posi- 
tion. To go forward, the handle is 
swung around to the left. A num- 
ber of notches give increased 
speeds. To “‘back up,’’ the handle 
is moved around to the right. Be- 
fore the officer’s eyes is a panel 
with a number of instruments that 
give full information as to the 
operating condition of the ma- 
chinery. 

Thus the boat 
is absolutely un- 
der the naviga- 
tor’s control. A 
word to the quar- 
termaster at the 
wheel changes the 
course; a touch 
on the controller 
changes the speed 
or the boat’s di- 
rection. And the 
“liveliness” of 
this control can 
be judged from- .. 
the fact that the 
propeller:‘can be 
changed from 
full speed ahead 
to full speed 
astern within a short five seconds. 

Of course, electricity is the only 
power that can be controlled so con- 
veniently. But the Elfay is more than 
an electrically propelled boat—she is 
the first craft in the world to use the 
system of propulsion known as the 
oil-electric. There are other electri- 
cally propelled boats, which obtain their 
power from storage batteries, steam 
turbines, or-.. gasoline-engine-driven 
generators; but the Elfay is unique in 
that her main engine is of the Diesel 
type. 

The Elfay’s main engine is a Winton 
full Diesel oil engine of one hundred 
and fifteen horsepower, which oper- 
ates a seventy-five-kilowatt direct- 
current generator. This generator pro- 
vides current for a ninety-horsepower 
motor directly connected with the pro- 
peller. 

The engine and generator are 
started in the engine-room. . The en- 
gineer’s duty is merely to keep them 
running continuously at constant 
speed. The control of the propeller 
motor is centered in the controller on 
the deck, so that the engineer has 
nothing whatever to do with the actual 
operation of the vessel. 

There is a nine-kilowatt exciter, 
which excites the fields of the main 





generator and the main motor. In 
the main generator field circuit there 
is a field rheostat controlled by the 
control handle on deck. Moving the 
handle to the off position, the field 
circuit is broken between the exciter 





and generator. The generator has no 
field, and consequently does not deliver 
current to the motor, and the pro- 
peller does not turn. 

Moving the control in a forward 
direction first connects the generator 
field with the exciter, and then 
gradually decreases the resistance in 
series, thus permitting the generator 
field to increase gradually. With 
every increase in the strength of field, 
current of greater voltage is supplied 


This. dog was shot 
by government 
officials for carrying 
whisky across the Rio 
Grande from Mexico 
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A Controller on Deck Directs This Ship Like a Trolley-Car 


























Elfay’s control handle 
that turns the current 


j 
The yacht Elfay, the 
controls of ‘which are 
similar to a trolley-car, 
is equipped with an oil 
- engine and -an-electrie 
generator and motor 


the motor, thus increasing its speed. 

Many engineers believe this drive to 
be the most nearly ideal for merchant 
vessels of small and moderate capacity 
because of the high fuel economy of the 
oil engine, the reliability and flexibility 
and ease of control of the electric 
power, and the great safety obtained 
through the use of several small en- 
gines and generators, so that one or 
more can be out of commission without 
crippling the ship. 


The Dog Died Fighting Prohibition 


LAS, the poor doggie is dead—not Mother 
Hubbard’s.dog, but the dog that smuggled 
meeps and. quarts of whisky from Mexico to this 


land of the free. Every night he 
swam the Rio Grande at least a 
dozen times,-carrying on his back, 
each trip, four full quart bottles 
of whisky. He changed his route 
each night, and: thus for a long 
time he was able to evade the 
law. Finally, however, he was 
detected and shot. 

If that dog had lived for ten years 
and had carried on his nefarious 
work, there would have been nearly 
two hundred thousand extra 
quarts of whisky in this country! 








This is the yacht . 


on .and off. Several “ 
speeds are obtainable =< ' 








Octo 


dee Gee aed fete Ob 








October, 1920 


He Carries His X-Ray with Him 


OR many years the X-ray has been the invaluable 
ally ot surgery and medicine, but until recently it has 
been necessary always to transport the patient to the lab- 
oratory. Now, however, there is a portable X-ray outfit. 
It is possible for a doctor to transport the entire appara- 


tus, packed in four bundles, to any 
house wired for electricity, and produce 
radiographic results as good as those 
secured in a completely equipped 
X-ray laboratory. The process of 
operating the machine is simplified by 
control systems enabling him to use 
the exact ray intensity he needs. A 
time switch accurately controls the 
length of each exposure. With these 
adjusted, the doctor merely presses a 
button and the machine does the rest. 
An ordinary incandescent-light circuit 
will supply all the necessary current. 

The device is meant also for hos- 
pital use so that it can be taken to the 
bedside of patients who cannot be con- 
veniently moved. The results pro- 
duced with this outfit are comparable 
with those of any ordinary X-ray 
machine, except that its power is too 
low for instantaneous gastro-intestinal 
radiography. 

The portable set has been consoli- 
dated and simplified over the army 
type familiar to medical corps men. 
The bulb itself has been reduced in 
size to two and one half inches. By 
making the tube of thick lead glass, the 
total weight of the tube and its pro- 
tection has been reduced five pounds, 
with a consequent lightening of the 
frame that supports it. This lead glass 
contains about fifty-seven per cent 
metallic lead, and in its resistance to 
X-rays-is equal in protective power to 
lead one sixteenth of an inch thick. 

The new tube rectifies its own cur- 
rent, thus doing away with a heavy, 
bulky rectifier and adding to the 
efficiency of the set as a whole. The 


A Machine that Harvests Crimson-Clover Seed 


HE heads are chopped off crimson 

clover and the seeds subsequently 
temoved for future sowing. Hereto- 
fore a mowing-machine has done the 
beheading, but the De- 
partment of Agriculture 
has recently developed a 
new machine that does the 
job more efiiciently. 

It is a rotary harvester, 
equipped with long nar- 
row guide teeth that travel 
close to the ground, 
gathering clover large and 
small. There are wide, 
rounded spaces between 
the teeth, thus prevent- 
ing clogging. The teeth 
plow through a field of 
clover, pulling off just the 
heads. 

Clover ought to be 
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transformer has been reduced in size 
by the use of smaller windings and a 
case shaped to fit the coils. Minimum 
weight and bulk is secured in all other 
parts of the outfit by a careful choice 
of materials and a study of sizes and 
shapes. Thus, when the device is ready 
to be taken out for use, it can be put 
easily into the tonneau of a small 
automobile and as easily carried in or 
out of a house. 

One of the obstacles to radiography 





stripped when about three quar- 
ters of the seeds are ripe. Loss of 
seed is then negligible. But the 
machine must do some hard 
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Long, narrow teeth projecting from this machine chop ; 
the heads off clover with practically no loss of seeds chine. 





This patient was unable to go to the 
X-ray laboratory, so the laboratory 
went to him. This new outfit can be 
carried: in’ four cases 


By. making the tube of this X-ray 
outfit of thick lead glass, its weight is 
gréatly reduced. Similar reductions 
in weight throughout make it easily 


portable 


in houses is the variation in circuits 
between city and city or even between 
different parts of the same city. This 
is overcome by the control system of 
the portable outfit by means of which 
it is possible always to. deliver the 
same definite voltage to the trans- 
former primary. 

Thus under all ordinary conditions 
the new portable apparatus can be 
used almost anywhere with ease and 
accuracy. 







pulling in order to get 
the heads off. The teeth 
should be set close to the 
ground. 

If the clover is dry, 
the hulls strip readily 
and the teeth may be 
raised. A lever at the side 
of the machine is used for 
raising and lowering them. 
Ten acres of clover seed 
can be stripped in a day 
when one man and a team 
of horses operate the ma- 
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Do It with Tools and Machines: 


New things that aid the shop 
manager to speed up production 


Popular Science Monthly. 
































At last an instru- 
ment that will re- 
move a_ rusted 
screw. A few 
pounds’ pressure at 
the end of the 
upper bar and on 
the ratchet handle 
will suffice to re- 
move the screw 


























A few quick turns 
with the thumb on 
this keyless chuc« 
tighten the jaws 
automatically as 
the drilling begins. 
No misplaced keys, 
for the thumb and 
forefinger are the 
only tools required 
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A tool for stripping insula- 
tion from wire ends. Knives 
rotate continuously. The 
wire is fed into the opening 























Cutting through a thirty-five-inch carbon- 
steel ingot is this rotary saw’s job. As the 
‘inserted teeth are worn, they are removed 
and sharpened, or new teeth are inserted 





The construction of this loader enables it to 
stand rough service. Its three-wheeled support FOCUSING 
permits the machine to dig from eight to ten feet 
into a pile, or to operate on an arc by oscillezien 
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TO LOCOMOTIVE. SHOCK SPRINGS 


Thirty tons of screened ore 
an hour through a %¢-incr new headlight. It has a regular 


For mine locomotives comes this 


mesh is claimed for this 
screening-machine. The finer 
particles are liberated, while 
all those remaining are tossed 
upward 


round bulb of the focus type ‘ 






























A new tool for electrical 
workers is this full-grown 
fuse-remover. The head is 
of insulating material and is 
safe for workmen to use 






A new worm-drive portable 
drill embodies powerful gear 
construction. Each section of 
the drill is a unit 
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Eliminating Some of the Hardships of Housework 


Drain your dishes instead of 
drying them; it’s easier. 
The new drainer above has 
racks for plates, and special 
compartments for cups and 
glasses. A drip-pan catches 
the boiling water you pour 
over the dishes 





When you’re traveling, a 
hair-brush isn’t much good if 
you haven’t a mirror. The 
two are here combined so 
that when closed, face to face, 
they look like a soap-con- 
tainer and can be easily 
carried 
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When using an electric vacuum cleaner you 
often forget the cord until a jerk reminds 
you of the switch. A drag weight forms 
a connecting-link between the two 
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Wishing to economize on ice, 
a German built a chest over 
his kitchen sink and ran a 
rubber tube, attached to the 
faucet, through it. By turn- 
ing on the water, he kept the 
ice-chest cool 


Years ago dirty clothes went 
into a bag; but they have 
inhabited a clothes-hamper in 
recent years. Wicker hamp- 
ers permit proper ventilation. 
And so will wooden ones if 
ventilation is provided for 





Use the heat radiating trom the gas-burner 
to dry fruits, etc., by erecting a rack at the 
back of the stove 









































If you can’t see well enough 
to thread a needle, the spool- 
holder above will help you 


No ice? Fill a soup-plate 
with water, place your butter 
in it, and cover with a flower- ifyi 

pot. The pot absorbs the There is a mechanical back-scrubber. You adjust the out. A small magnifying- 
water and keeps the interior brush, fasten it to the rod, and move the handle up and glass is attached to it Hold 
- cool down the needle at back of glass 




















75 














Serta cee te ROPPREL aAPRESa 


sultans 





ott sores ta ot 




















Nicholas Bauer 
Adrian, Minn. Age 16 


SCIENCE MONTHLY made a $5000 

scholarship offer, to be competed 
for by high-school and preparatory- 
school students. 

The contest committee divided the 
United States into ten groups, the 
best student in each group to receive 
a $500 scholarship, the prize-winners 
to be selected by JOHN F. WOODHULL, 
Professor of Physics at Teachers Col- 
lege, Columbia University; Professor 
ALFRED E. BURTON, Dean of the 
Massachusetts Institute of Technol- 
ogy; and Dr. C. R. MANN, Chairman 
of the Advisory Educational Com- 
mittee, United States Army. 

On June 2, 1920, the examination, 
which was based on the May, 1920, 
POPULAR SCIENCE MONTHLY, was taken 
in their own schools by more than five 
thousand students, of whom the fol- 
lowing ten, representing the best in 
each group, received seholarships: 


I: January, 1919, the POPULAR 


Mid-Atlantic Group 
EVERETT CARMAN, Central High School, 
Washington, D.C. 


Central States Group 
NICHOLAS A. BAUER, High School, 
Adrian, Minn. 


South Central Group 
J. B. MCCONNELL, Southwestern Junior 
College, Keene, Texas. 


Western Group 
Rusy PAINTER, High School, Alham- 
bra, Cal. 


Prairie Group 
R. .L. KRUMMEL, Central High School, 
Kansas City, Mo. 


Great Lakes Group 
MAURICE V. KING, Jr., 
West Technical High 
School, Cleveland, O. 


South Atlantic Group 
EARL McCBEE, High 
School, Ensley, Ala. 


New England Group 
LORREN G. HOOKER, 
Mt. Hermon School, 
Mt. Hermon, Mass. 


New Jersey and Pennsyl- 
vania Group 
GEORGE E. HAPPELL, 
High School, Saeger- 
town, Pa. 

New York Group 
HENRY J. MACMILLAN, 
Central High School, 
Syracuse, N. Y. 


Ruby Painter 
Alhambra, Cal. Aze 17 





Lorren G. Hooker 
Mt. Hermon, Mass. Age 20 


H. J. MacMillan 
Syracuse, N. Y. Age 17 


A Composite Best Paper 


The composite ‘‘best paper” below 
is made up of the best answer to each 
of the ten questions in the scholarship 
contest paper. Some of the individual 
best answers were made by contestants 
who were not prize-winners. 


Question 1. LORREN G. HOOKER, Mt. 
Hermon School, Mt. Hermon, Massachu- 
setts. 

Atmospheric pressure causes a baseball 
to curve. The baseball is spinning, for in- 
stance, in a clockwise direction (direction 
of arrow within the circle B). The ball 
causes the air immediately surrounding it 
to spin with it (denoted by the four arrows 
outside the circle). The ball B is moving 
in the direction the arrow D points. There- 
fore the wind against the ball acts in the 
direction of the three arrows , 
W. Thus, on the left-hand 
side of the ball, at O, the 
current of air caused by the 
spinning of the ball opposes 
the wind against the ball. 
This opposition of air- 
currents decreases’ the 
velocity at O, while the 
velocity on the right-hand 
side of the ball is increased 
by the wind. It can easily 
be proved (by blowing be- 
tween two sheets of paper) 
that an increase in the 
speed in which air moves 
decreases the pressure. 
Therefore, there would be 


produced at D a low pres- Earl McBe 
Ensley, Ala. Age 18 


sure, and at O a higher 
pressure. The ball, then, 
would move to the right.. It would be an 
“inshoot”’ to a right-handed batter. 


Question 2. ees 
KRUMMEL, Central High 
School, Kansas City, Mis- 
souri. 

When a boy jumps from 
a platform suspended 
from a large spring bal- 
ance, the balance will 
show a momentary large 
reading. The explanation 
for this brings in one of 
Newton’s laws, that of 
inertia. As the boy has 
been remaining in a state 
of rest, it takes some ex- 
ternal force to change that 
state. The balance has 
been reading the earth’s 
attraction, due to gravity, 
on the boy, or his weight. 
When he arises, he exerts 
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All Winners—of Our 


Popular Science Monthly is 





The Questions, Based 
Monthly for 


1. (a) What makes a baseball curve? 
(b) Explain, in detail, the physical prin- 
ciples involved. 

2. (a) If a boy jumped from a plat. 
form suspended from a large spring 
balance, what effect would this have on 
the reading of the balance? (b) Explain 
the scientific principle involved. 

3. (a) Explain how daylight may be 
closely imitated by the use of the 
“checkerboard reflector.” (b) How 
will this aid industry? 

4. (a) Explain the cause of the elec- 
trolysis of gas-pipes, and describe at least 
one way of preventing it. (b) How is 
electrolysis employed in clectrotyp- 
ing? 

5. (a) Explain fully how you would 
construct a dry-cell from tinfoil. (b) Give 
some causes for trouble with automobile 
batteries. 








a force with his muscles to counteract his 
inertia. Then comes another of Newton’s 
laws, that in which “to every force there 
must be an equal and opposite reaction,” 
and this reaction is sup- 
plied by the platform and 
the spring. Consequently, 
the difference between the 
boy’s weight and the maxi- 
mum reading on the scale 
wil! give the force he has 
exerte in rising. 


Question 3. LILLIAN 
LEWTON, Central High 
School, Washington, D. C. 

Artificial light contains 
more red and yellow light 
than daylight, and so causes 
objects to have different in- 
tensity of color in artificial 
light. This can be remedied 
by having a concave check- 
erboard reflector of blue, 
purple, and green. As the 
artificial light strikes the reflector, the 
blue, purple, and green will absorb the red 
and yellow light. This makes the resulting 
light just like daylight. Of course, the 
colors in the checkerboard will have to be 
arranged differently for the different kinds 
of artificial light to give the desired effect. 

By this means an artist can paint at any 
time when he receives an inspiration in- 
stead of having to wait for daylight. In 
industries where color is a very important 
factor, such as the textile industry, it will 
be found very valuable and the work can 
keep on going after sundown. 


Question 4. GEORGE E. HAPPELL, 
Saegertown High School, Saegertown, 
Pennsylvania. 

Electrolysis of gas-pipes is caused by 
stray currents of electricity and the pres- 
ence of acidsin the soil. It generally occurs 
where trolley lines are present, the com- 
pany using the rails for the return part of 
the current. Part of the current escapes 
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6. (a) With a diagram, explain the 
construction and operation of a search- 
light. (b) Show how it may give a 
parallel or a divergent beam. 

7. (a) Briefly describe the consid- 
erations involved in stepping down the 
voltage of an electric current. (b) Ex- 
plain by a diagram how you would 
proceed to make a transformer for 
stepping down 110 volts. 

8. (a) What are the forces which a 
grand-stand designer should take into 
consideration for the welfare of the 
public? (b) To what extent should a 
contractor meet these factors? 

9. (a) Describe a freezer. (b) Why 
does melting ice freeze cream? Why is 
salt used? 

10. What impressed you in ‘‘Fight- 
ing a Fire with Brains’? (b) What 
principle is involved? 








from the rails and travels along gas-pipes 
in the vicinity. If the soil around the gas- 
pipes is slightly acid, electrolysis takes 
place and the metal pipe is decomposed 
and, unless the current is 
arrested, destroyed. One 
way to prevent or to lessen 
the electrolytic destruction 
of the pipes is to use nega- 
tive feeders, 7. e., regular 
conductors to carry the re- 
turn circuit to the power- 
house. This can be accom- 
plished well by using two 
overhead wires of different 
polarity—the current enter- 
ing the car or locomotive 
by one and returning by the 
other. Another way to 
lessen electrolysis is by 
binding the rails together, 
thus making them better 
conductors. The first meth- 
od is the best, although 
the most expensive. 

For electrotyping, an impression of the 
type already set is made in plaster of paris 
or wax. When the plaster of paris impres- 
sion has hardened, it is sprinkled over with 
powdered graphite, so as to make the sur- 
tace a conductor. After suitably attaching 
a large copper wire to make connection 
with the graphite surface, the back and 
edges of the plaster of paris impression is 
covered with wax, if any graphite is on it 
there. Then the plate is hung in a solution 
of copper sulphate as the cathode of an 
electrolytic cell. A copper plate is used for 
the anode. A current of large amperage is 
then sent through the cell. The copper 
ions are deposited on the plaster of paris 
blocks and become copper atoms, making 

? e 
up a copper coating. When the coating 
is thick enough, the electrolysis is stopped 
and the plaster of paris removed from the 
copper. 

The copper plate then has the same 
impressions as the original type and is 
known as an electrotype. 
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Question 5. HENRY J. MACMILLAN, Cen- 
tral High School, Syracuse, New York. 

Take an old battery apart, saving the 
carbon rod and the mixture of MnO, and 
graphite. Set the latter asidetodry. Take 
a cardboard tube about the diameter and 
length of a dry-cell and line it with sev- 
eral layers of tinfoil. Let the tinfoil come 
not quite to the top of the tube. Take 
a sheet of blotting-paper and cut it so it will 
fit inside the tinfoil. Allow enough so that 
it will extend an inch over each end of the 
foil. Be sure that it is large enough to 
cover the foil without leaving any part 
bare. Cut some disks of blotting-paper the 
same diameter as the cell. Place them in 
the bottom of the tube and fold the blot- 
ting-paper lining over them. Then place 
another one on top of them. Besure all the 
foil is covered. Now take the mixture of 
manganese dioxide and graphite, and heat 
it, being careful not to let it 
get red hot, or over 400°. 
This is to re-oxidize the 
manganese dioxide. Stir it 
all the while it is heating. 
While it cools, make a sat- 
urated solution of sal am- 
moniac and thoroughly wet 
the inside of the cell, 7. e., 
the blotting-paper. This 
should take twenty min- 
utes. It is important that 
the paper be thoroughly wet. 
Now take the mixture men- 
tioned above and, using the 
saturated solution of sal 
ammoniac, make a paste 
such that a ball of it will 
stick together. Heat the 
carbon rod to remove im- 
purities which may be on 
it, and place some of the mixture in the 
bottom of the cell before putting the rod in. 
Then place it, and push the paste in tightly 
around it, until the paste is to the level of 
the top of the foil. Insert 
several more disks of blot- 
ting-paper, pour in about 
a half inch of melted paraf- 
fin, make connections from 
the carben rod and tinfoil 
lining, and the cell is ready 
for use. Use it as you 
would any other dry-cell. 


Question 6. A. DEXTER 
Best, Adelphi Academy, 
Brooklyn, New York. 

Although mirrors may be 
made so nearly perfect that 
we cannot detect any error, 
the searchlight will never 
throw a parallel beam of 
light because the source of 
illumination can never be a 
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point. It must haveareaand therefore must 
make an angle with the mirror, and the rays, 
instead of being parallel, diverge at this an- 
gle. This fact limits the range of search- 
lights, for otherwise the only advantage of a 
large searchlight would be in area illumi- 
nated. But the factremains that, to decrease 
the angle of divergence, the arc lights are 
placed farther away from the mirror, neces- 
sitating larger mirrors. The modern 
searchlight consists of a large parabolic 
mirror (some are five feet in diameter), a 
self-feeding arc light placed at the focus, a 
suitable body, cooling arrangements, and a 
glass front. Some of them have a focusing 
device enabling them to throw anything 
from a very wide angle beam to one nearly 
paralie!, and very large ones have electric 
devices so that they may be controlled 
from a distance. Besides this, those for 
use on boats have a diaphragm and a 
shutter, so that the size of the beam may be 
controlled and the light completely shut off 
without stopping the arc. 

The focusing device is merely one to 
change the distance from the arc light to 
the mirror, for if the arc is not at the focus 
the rays diverge, and the greater the dis- 
placement of the light from the focus, the 
greater the angle of divergence of the light 
rays. 


Question 7. ROBERT PEARY, Western 
High School, Washington, D. C. 

In stepping down a voltage, first and 
foremost, you must have alternating cur- 
rent. Then there must be a primary wind- 
ing into which the original current is sent 
and a secondary winding in which the new 
current is induced. In the case of stepping 
down a voltage, the primary contains more 
turns of wire than the secondary. 

First voltage is to second voltage as the 
number of turns in primary is to number 
of turns in secondary. An iron core col- 
lects and concentrates the lines of force. 

The core is made of some 
fairly heavy iron wire, 
heated to take out its tem- 
per, and shellacked to re- 
duce eddy-currents. Around 
this is first wound the pri- 
mary, enough turns of wire 
to furnish adequate resist- 
ance, also heavy enough to 
carry the amperes required. 
Next (after thoroughly in- 
sulating) the secondary is 
wound on, the number of 
turns being governed by 
the equation in a. Fora 
fixed voltage, this is all that 
is necessary, but to vary this, 
taps must be taken off the 
secondary at different points. 

(Continued on page 90) 
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our large packing-houses. 
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between two granite rollers until they 
come out in smooth ribbon form. 

A boxful of soap ribbons is shown here- 
with. An inspector is examining them to 
see whether they are sufficiently smooth. 
This is but a small item of the process that 
turns grease into soap. 
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The Shoehorn Has 
a Companion 


HIGH shoe is easy to pull 

on, but mot s0 easy to pull 
. off. That’s why this boot- 
i remover was invented. 
| You place your foot securely 
: in the groove and grip the 
) handle tightly. When you 
pull up ycur foot, the shoe 
remains behind. 

Tight pumps and ties may 
also be removed this way. 

The lady in the picture 
above belongs to the tizht- 
pump class. If she ever re- 
. moves them, we doubt whether 
she will put them on again. 
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Getting the Wrinkles Out of Toilet Soap 


SWEET smelling soap and slaughter-houses are closely allied. 
In fact, soap-making is part of the meat-packing industry. 
The picture shows the method of soap-milling used in one of 


boiled, hardened on a chilled granite roller, and dried on screens. 
The resulting snow-white chips are scented and then milled 


around him. 


A Giant from Holland 


N our land there is a man of most 

gigantic size. But he did his growing 
in Holland, his native country. 

This man measures eight feet, five 
inches. He wears a size nine and a half 
hat, a. thirteen shoe, and a fourteen 
glove! It takes six yards of cloth to 
make him a suit. Johann Van Albert is 
his name, and you may expect to see it on 
billboards before very long, since he is 
going to join a circus. 

What causes giants and éwarfs? 
Recent experiments have shown that the 
thyroid gland controls growth to a large 
extent. Young tadpoles have been made 
to grow to monstrous size by operations 
on their thyroid glands. Whatever the 
cause of Mr. Van Albert’s height, he is 
certainly much looked up to in the world. 
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This Balloon-Man Has a Nose for Business 


OY palloons cn strings are such a common sight that the 
usual balloon-seller does not attract much attention. But 
there is one balloon-merchant ir London who always has a crowd 


The soap—consisting of fats, vegetable oils, and caustic—is Why? Because he fills your balloon for you out of a com 

pressed-air tank while you wait. He holds the tiny rubber bag 

over the mouth of the air-tank and lets the air shoot in for a 
second or two. By the time he has a string 
tied around the opening, a buyer is waiting 
to take it from him. 


Enterprise in business, if not elsewhere, 


usually receives quick recognition, so use 
your ingenuity to improve your busi- 
ness. 














Serve Punch without 
Spilling It 


ATER seeks its own 
level, and so ~- does 
punch. The punch-server 
shown above is a glass bottle 
with an opening in the bottom 
as well as at the top. You 
lower it into the punch-bowl, 
and the punch flows in until 
the punch within is level with 
the punch without. 

Place your thumb over the 
top opening and shut off the 
air-pressure. ~ Remove your 
thumb when the bottle is 
above a glass and the punch 
will flow out, 
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He Couldn’t Lose His Ball of 
String if He Tried 


B Bai are more ways than one of 
killing a goose. There is also more 
than one way to tie up ‘packages with 
string. A man in a large Chicago de- 
partment-store has found a very good 
way of keeping the string at hand. 

He probably thought of the idea when 
he saw his sister using a crochet-ball 
holder on her wrist. 

“Why not use this method in the store, 
tying the endless packages that I handle 
every day?” he questioned. 

After he made the experiment, he de- 
cided to keep the string on his wrist, 
where it would accompany him wherever 
his duties carried him. 

People now carry watches and memo- 
randum pads on their wrists. Why not 
carry a ball of twine? Forgetful people 
would be saved much trouble if they 
would keep the articles that they con- 
stantly use attached to their person. 


Wheel-Guards that Save Life 


PEOPLE cannot be killed by freight-cars 
if the cars are equipped with wheel- 
guards like those shown in the picture. 

As the car comes along, the guards 
hang in a horizontal position at the end 
of arms just above the tracks. But as 
soon as they come in contact with a body, 
counter-balances cause them to drop so 
that they touch the tracks. They auto- 
matically throw the body aside—and the 
car continues on its way. The man gets 
up, brushes off his clothes, and decides 
his hour has not yet struck. 

The inventor of this guard, Adam 
Cantlon, once saw a fellow railway worker 
killed, and was not content until he 
had succeeded in inventing the safe- 
guard described above. 
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Working Safely on High- 
Voltage Lines 


You ean touch a high-voltage wire in 

safety if you are standing on a non- 
conductor, such as dry wood. That’s why 
the small wooden platform shown above 
was built. 

The workmen standing on it must make 
repairs in the midst of wires carrying as 
high as seventy-five thousand volts. The 
platform is made of specially treated wood, 
and it can be adjusted to any height on 
the pole. Should the workman touch a 
high-voltage wire, the current would be 
grounded. 


Trapping Wasps in a Glass 


FLOWER-POT, a jelly-glass, a sau- 

cer, and three small wooden blocks 
make a splendid wasp-trap. The saucer, 
filled with sweetened water, is placed on 
the table. The flower-pot, inverted, rests 
on the wooden blocks and partially covers 
the saucer. The jelly-glass, also inverted, 
stands on the flower-pot. 

Along comes the wasp. He drinks the 
sweetened water, flies upward, and is 
trapped in the flower-pot. He sees light 
through the hole in the pot, and crawls 
through into the jelly-glass. 

By thrusting a sheet of paper between 
the glass and the pot, you prevent his 
escape when you remove the glass. 


You Can Restore Carbon Paper 
with a Hot Iron 


(CARBON paper treated with heat 
brings it back to a. useful con- 
dition. 

Two sheets of worn carbon paper are 
placed together face to face so that their 
carbon-covered surfaces will be in con- 
tact. 

The sheets are then placed on a flat 
surface and covered with a piece of thin 
paper. They are then ironed out with a 
hot flatiron and pulled apart before they 
become cool. 

Renewed in the manner described, 
carbon paper will give considerable ser- 
vice before it becomes necessary ito rele- 
gate it to the waste-basket. 

The temperature of the flatiron must 
not be too high or the paper will be 
ruined. 

If one attempts to pull the paper 
apart before it has cooled sufficiently, it 
will tear. 


The Air-Hose Cleans House 


IF you have an air-pump on your car, 
driven from the engine, you will find 
it useful for many things besides flat tires. 
It will clean mattresses and upholstered 
furniture just as effectively as a vacuum 
cleaner, though its action is entirely 
different. 

Instead of sucking in the dirt, the hose 
of the air-pump blows the dirt off. How- 
ever, since it is used out of doors, the 
flying dust does no harm. 

The air-hose can be used also for 
spraying paint. The nozzle is placed 
inside a can containing paint, and the 
force of the air causes the paint to issue 
forth in the form of a spray. This 
method of painting saves a great deal 
of time. 


PED PETTERS SG ITS = 














































= 


a eee 


Ln PAA SY SEN a A CIN yp a Rt BO 





Se PS NET PROTON Bt TTNOM CNT: POUR ect 


a ae Se mee 


AA IEA IR RA A aL AIT TRI 


ap 


Ea ae 























Popular Science. Monthly 




















A Lake that Has a Crust 
of Salt 


G OING through the weird region of 

Death Valley, in California, travelers 
looking from their perch upon a hillside 
where a wide view is commanded, may see 
what appears to be a lake of ice gleaming 
in the sunlight. 

When the lake is reached, one finds it to 
be not of ice, but that it has a crust of salt. 
The surfaces of these lakes are wet in 
winter and dry in summer, where drainage 
from surrounding highlands pours upon 
them the flood of winter rains. Evapora- 
tion is rapid in this region, and by the time 
the dry season begins many of the lakes 
have become crusted with hard salt. 

In spite of this abundance, it is said 
that Europeans introduced the use of salt 
to the United States. 


Buy from the Silent Salesman 


“@ TATIONERY” reads a sign on top of a 

small cabinet in the lobby of a hotel, 
or in a store. It tells you where to get 
paper and stamped envelopes. 

The cabinet is a silent salesman, ever at 
the service of the one who would. buy 
stationery. When you go in and ask for 
an envelope, the clerk points to the corner 
of the room and says, ‘““There’s the cabinet: 
help yourself.’ 

A plain box arranged to hold the needed 
stationery works automatically, and fur- 
nishes a stamped envelope and writing- 
paper. 
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Screw-Nuts Tame Hor-es 


A FARMER in Oakland, Oregon, had 
several horses that defied all barriers 
and wandered into his or his neighbors’ 
wheat crops. 

One day, he found a large rusty nut, 
about two inches square. He looped a 
string through the nut and tied it to one of 
the horse’s forelocks. The horse ducked its 
head when released; the nut gave him a 
whack above the eyes. He trotted staidly; 
the nut remained still. 

Now all the horses have large nuts tied 
to their forelocks, and they behave as well 
mannered horses should. 


Is There Paper in Your Shoes 
instead of Leather? 


HE shoe below looked like an all- 

leather one, but when it was ripped 
open, paper was found in several places. 
When you wish to test a pair of shoes, 
press a pointed knife against the leather. 
If it sinks in easily, you’ll know that there’s 
paper present. Unfortunately, very few 
dealers will permit you to make such a 
test of their merchandise. 

By substituting paper for leather wher- 
ever possible, a manufacturer of cheap 
shoes is able to use a better quality of 
leather in the parts that are most subject 
t> wear. 

Paper is widely used for the upper 
layers of the heel. The 
bottom layers are nearly 
always leather, to 
give better wear. 











Measuring the Amount of 
Evaporating Moisture 


It is necessary for the farmer to know 

how rapidly the moisture in his part of 
the country evaporates. And he is able to 
find this out by using an evaporometer. 
Mr. C. G. Bates, of the United States 
Forest Service, has recently invented one, 
and it is shown above. 

It consists of a small seamless metal tank 
—seven inches high—to which a wick is 
attached. 

The tank is filled with water which 
escapes through the wick and _ subse- 
quently evaporates. An indicator on the 
tank shows just how rapidly the water 
disappears. 

The amount of evaporation is due to 
several causes, chief of which are, of course, 
wind, sun, and temperature. 


A Stethoscope for Telephones 
“PLEASE speak louder. I cannot hear 
you 


It will no longer be necessary to strain 
your hearing over the phone. This new 
sound-amplifier makes it possible to hear 
long-distance calls in a noisy room with 
perfect ease. 

The device is not electrical. It operates 
on the principle of the physician’s stetho- 
scope. 

Place the telephone receiver on the 
pneumatic receiver, with the two rubber 
tubes leading from it placed in the ears. 
Even the faintest sounds will be heard. 
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Tebins the Drip Out 
of the Candle 


ANDLES, though 

cheap, should not be 
wasted. And the best 
way to prevent waste is 
to prevent dripping. Here 
is a new dripless candle- 
holder. 


A metal cap fits over the wick end of the 


candle and keeps the melted wax from 
running down the side. In fact, a small 
pool of wax collects in the cap, feeding the 
wick as long as the wick will burn. 

The cap slides up and down on a back 
support, automatically adjusting itself as 
the candle diminishes. 


Bale Sheet-Metal Scraps 


BALE your sheet-metal scraps and you 

will find them easy to dispose of. A 
small press that will do the job well is 
shown below. ' 

The scraps are dumped into a hopper at 
the end of the machine, and when it is full, 
the lid is closed down. Next, the press is 
set in motion by a crank-lever and in ten 
seconds the bale is finished! 

The press is so constructed that it exerts 
pressure on four sides at once, causing the 
scraps to cling together. 

To guard against damage through over- 
loading the hopper, the press is provided 
with a cast-iron block that will break if too 
much strain is placed on the press. Five 
horsepower is needed to run the press, 
which weighs thirty-five hundred pounds, 
It can be mounted on a truck and moved 
from place to place. 








Punching for Votes 


Vote by machinery—that’s the latest. 
Instead of filling out a ballot by hand, 
you punch a button directly under the 
name of your candidate. 

Your own voting number has already 
been adjusted on the machine; thus both 
your number and the name of your candi- 
date are registered. . 

The tedious job of counting ballots is 
eliminated. Will the taxpayer be content 
to let a machine vote for him? 


The Reverse of That Adage About 
Oil on Troubled Waters 
Now that ships have begun to burn oil 


instead of coal, the danger of fire in 
and around harbors has been greatly 


- increased. 


Although it is against the law to clean 
ship tanks and ,bilges near docks, seamen 
persist in doing it. At Brooklyn, New 
York, a thick layer of oil can almost al- 
ways be seen around the repair yards. Asa 
result, many fires—some of them serious— 
have broken out there. A lighted cigar 
thrown on the water is enough to start a 
fire, as the oil floats on the top of the 
water. 


Yay. 
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Put Your Shoes in 
the Boot-Lock 
IF you leave your 

dusty shoes outside 
of your door when you 
stay at a hotel, you may 
find them shining in the 
morning light or you 
may never see them 
again; the chances are about even. 

But there is now a new boot-lock that 
can be attached at the side of a door. You 
put your shoes in it, and only the hotel 
valet knows the combination. 

Shoes are too valuable nowadays to be 
treated lightly, and the new boot-locker 
will ease the minds of hotel inhabitants. 


Drinking-Cups for Cows 


P-TO-DATE dairies have individual 

sanitary drinking-cups for cows, in- 
stead of the old-style buckets connected ~ 
with the same supply-pipe. If any animal 
was diseased, the germs would be carried 
from bewl to bowl. 

This new drinking-cup is a small iron 
basin just large enough for a cow. In the 
bottom there is an adjustable steel 
plate. 

The water comes from a pipe above 
the rim of the bowl; thus no germ can 
float back into the supply system. A valve 
keeps the water from constantly flowing 
into the bowl. When she is thirsty the 
cow puts her nose into the bowl and 
presses down the steel plate. This pressure 
opens the valve and the water runs into the 
bowl. The water will run in as fast as the 


cow can drink it. 
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PRISMS TO 
The desert service station at Yuma, ha 
Arizona, sends these sand-hopping DOWN 
mules to drag cars out of the sand- 


drifts 


A _blue-colored 
headlight lens 
eliminates glare AE: 
without reduc- 

ing the light 
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At first glance the 
grade indicator seems 
nothing more than a 
curved glass tube filled 
| with red liquid; but it 
j is a scientific instru- 
ment, its bubble indi- 
cating at what grade 
the car is ascending 
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All of the recording 
instruments, such as oil | 
and gasoline gages, am- 
meter, speedometer, and 
clock, are grouped to- 
gether on the dashboard 
under glass. This system 
of illumination  elimi- 
nates glare and makes 
every dial clearly visible 
and readable at a glance 
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(Below) Here is a brand-new 
use for an automobile—a 
This carrier cuts handling costs in the lumber industry. Miami, Florida, motorist fish- 
It runs over a load of big timber, placed on bolsters, picks up ing for black bass in the 
the load automatically, and proceeds on its way. It is Tamiani canal while seated 
operated by storage batteries in the car, and protected 
from the sun by the auto- 
mobile top 
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This _fire-extinguisher, 
carried on the auto- 
mobile, ready for in- 
stant use, has dry chem- 
icals in a waterproof 








It is not necessary to use a whisk- 


case. It has no valves or broom when the closed car needs 

oo mechanical complica- cleaning. A new vacuum cleaner 

At the Wyoming State Fair at Cheyenne a Ferris tions to prevent it operates from the automobile’s 

wheel was run for a week by belting up a small from functioning exhaust, and embodies the vacuum 
track-laying tractor of the kind used on farms bowl, hose, and brush nozzle 
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Automobile World? 


these accessory manufacturers 


GLASS 
OUST-CAP 





PRESSURE 
GAGE 


















This new tire-valve, cov- Averaging forty-seven miles 
ered by a glass dust-cap, to a gallon of gasoline, a motor- 
remains permanently in cycle driveaway was completed 
place and tells the air recently between New York and 
pressure at a glance Atlanta, passengers and equip- 





ment weighing 500 pounds 








_ OIL'FEED CAP 












OIL. CONVEYOR ™ == 


In a new type of spring 
lubricator, a piece of 
woven fabric is wound 
around the spring and 
covered by a leather 
, boot. The oil is fed 
through a filler-cap 








By swinging the doors at the 
front and rear of this sedan 
instead of at the center, only 
a narrow center-top support 
is required, thus giving great- 
er freedom in entering and 
leaving the automobile 











When not hauling loads, 

this truck assists its 

owner by pushing coal- 
gondolas to where they 
are needed. It also acts 
as a locomotive, some- 
times pulling two or 
three loaded gondolas 











Greeley’s (Colora- 
do) tank-truck is 


| 





used to keep the E 
streets in condition. — 
It sprinkles and 5 
drags them, and, — 
when they are filled : 
with snow, plows 

them 
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The deeper a tire 
sinks into the mud, j 1) ee han Rt 
the harder does coe ; : —_— 
this side-gripping | 
device pull as it 


A novel washer for automobiles has _~ presses sideways 
a hollow handle epi seng sh to the into the mud | — 

ges t out 
a. oe jonbela’ tram ond In California the tractor that carries the oil der- 
with the continuous flow cleanses ricks to the wells is coming into prominence almost 
without scratching ; i as fast as the oil-weils 
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No bandit can get inside this armored car; the body is 
of steel, with a layer of asbestos 


Your Money Is Safe in the 
-Bank Tank 


HE Cleveland Federal Reserve Bank has put 
into service the ‘“‘vault on wheels” shown in the 
picture. 

It is an armored truck having two compartments. 
One, in which the driver and chief of guards ride, has 
no bars. The second compartment, in which the 
cash is carried, will carry as many as eight guards. 
Folding seats extend along the sides as in the ordi- 
nary patrol-wagon. Gun-racks, dome lights, and 
speaking-tubes complete the appointments. 

The entire body is encased in a bullet-proof coat- 
ing consisting of an outer and an inner layer of 
heavy steel having a layer of asbestos between. This 
armor cannot be penetrated by a pistol projectile of 
the highest caliber. 


qualities. 
As shown in the 


separate cylinders. 












BRAKE- BAND 
AND BRACKET 


er 

For the Ford comes this new 
type of shock-absorber, which 
is made up of a compound 
cylinder embodying three 
separate cylinders. Although 
it is more expensive than the 
spring or lever type, this is 
offset by its better quality 


The Tractor in the Lumber-Yard 


ROUND CHAMBER 


CONPRESSION CHAMBER 
(ABSORBING SHOCK) 


PACKING 


PUMP CHAMBER 
FILLING WITH AIR) 


N the present state of high prices 

of horses and mules, many lumber- 

yards and sawniills are turning to the 
small gasoline tractor. 

Owing to the special tasks to be per- 
formed, not every small gasoline 
tractor will give good results. Some do 
not secure sufficient traction in rainy 
weather; others do not have sufficient 
pulling power; and still others cannot 
turn in a small enough radius to permit 
of quick work in the narrow lanes 
between the lumber-piles. 

The tractor shown in the accom- 
panying illustrations is the invention 
of two lumbermen, S. K. Prescott and 
H. A. Thurlow, of Seattle. They 
claim that the tractor 
will do the work of from 
three to seven horses and 
mules, at a cost less than 
that for one horse or mule. 

The machine can per- 
form many kinds of 
work. It can pull two- 
wheeled lumber buggies, 
three-wheeled lumber 
buggies, or four-wheeled 
wagons; move small tim- 
bers with a grab-hook; 
push lumber buggies and 
other loads; pull heavy 
timbers; and spot rail- 
road-cars. 


While the tractor is not in any sense 
a rebuilt automobile, it is fitted with a 
Ford engine, which is so geared 
through: a sprocket-and-chain drive 
that it delivers between fifty and sixty 
horsepower to the rear wheels. This 
power is delivered eleven inches off the 
ground, giving the machine an excep- 
tionally strong drawbar pull. The 
Ford motor has been found particu- 
larly well adapted for lumber-yard 
hauling because of the foot gear-shift- 
ing mechanism, which enables the 
driver to get under way with a load 
very quickly. 

A truck type of radiator with double 
the cooling capacity of the Ford pas- 





The machine performs many kinds of work in the lumber-yard; it 
is not a rebuilt automobile, and it does seven horses’ work 
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Taking Out the Bumps 


HILE the pneumatic shock-absorber for Ford cars 
is more expensive than devices of the spring or 
lever type, this is more than offset by its better riding 


cross-sectional view, the apparatus is 


made up of a compound cylinder composed of three 


The first is a putnp-cylinder from 
which the air sucked in on 
the down stroke of the 
piston is forced into a com- 
pression-chamber to absorb 
the shock. Once the shock 
has been absorbed, the 
pressure of the air in 
the compression-chamber is 
relieved to permit the 
rebound chamber, at the 
extreme top, to absorb the 
shock of the rebound. 

— The piston-rod of the 
-—— lowest chamber is attached 
to the regular Ford shackle 
as used on the front and 
rear springs. As this piston- 
pump is set in motion each 
time the end of the spring moves 
up or down, it sets up an air- 
pressure in the other two cylinders, 
which is automatically maintained 
by the up-and-down movement of 
the car when it passes bumps. 
Each absorber works independ- 
ently, so that the varying intensity 
of the shocks is taken up by each 
absorber individually. 






GUARD PLAT 5 
FOR PUSHI SPECIAL CABLE 
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tractor is so geared that it delivers sixty 
horsepower to the rear wheels 


senger-car type is fitted to prevent 
the engine from overheating under 
steady pulls. A guard 
in front of the radiator 
permits loads to be 
pushed as well as pulled. 
At the rear of the tractor 
is fitted a special swivel- 
bar w.th a wire rope and 
winch to support and 
regulate the front end of 
the load when carried on 
a two-wheeled dolly. 
With its small but 
powerful engine the 
tractor is adaptable to a 
great variety of work 
easily serving other than 
lumber manufacturers. 
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Protecting the Driver from 
the Elements 


TENDENCY is abroad today 

toward the greater use of 
closed cabs on motor-trucks in order 
to protect the driver in rainy or 
snowy weather. Most of the com- 
pletely enclosed truck cabs, how- 
ever, are fitted with door units, 
which must be removed in hot 
weather. Sometimes they become 
mislaid or damaged. 

To overcome any need for storing 
the doors away when taken off, an 
Eastern truck-maker has devised a 
removable cab door made of leather, 
which can be folded like the side 
curtains of an automobile and 
placed under the driver’s seat. 


ae 


Through the forest it goes with 
its load, making its own road 





ee ge A Flexible Track-Layer 
i DORR 
i Ml aed) HE track-laying wheel shown in the ac- 
ae Decca et Oa SPROCKET companyingillustrationsis different from 
it ul all other types of similar devices in that the 
tread is flexible and follows the contour of 
the ground, instead of being rigid, such as 
was the type used on the British tanks. 
There are certain advantages of the 
flexible type, especially when applied to a 
vehicle intended for commercial hauling, 
such as logging work, pulp, and chemical 
wood haulage, and the like. With the rigid 
type of track-layer, the tread must span a 
depression in the ground or crush a pro- 
jection. When it spans a depression almost 
equal to the length of the tread itself, the 
track-layers only touch the ground at each 
end, thus reducing the amount of traction 
ails tation whan by decreasing the area of tread. 
most needed, i ec. With the flexible type, however,the cleats 
when passing over de- follow the curvature of the ground and touch it 
pressions at all points, so that the traction is greater when 
passing over a depression than win traveling 
on level ground. 


















ROD INSIDE 
POCKET AT TOP | 


" ce om 


In this flexible track- 
.layer the cleats follow 
the curvature of the 
ground, touching it at 
all points and giving a 


An enclosed cab for the driver made 
possible with detachable door units 


An Underground Gasoline Storage-Tank 


UT-PUT—-your engine gasps and_ The pipe has a strainer attachment. that may have got into the gasoline. 
4A then dies. You waste an hour go- There is a drain-pipe at the bottom of There are two more pipes attached 
ing over the engine, the ignition sys- the tank that carries off any sediment to the tank—an air-inlet pipe and a 
tem, and then decide gasoline - outlet pipe. 














that it must be dirt in 
the gasoline feed-pipe. 
You spend the rest of 
the day under the car. 

Clean, filtered gaso- 
line is absolutely essen- 
tial to the good running 
order of yourcar. If you 
have a garage of your 
own, build an under- 
ground gasoline storage- 
tank near it and keep 
your own gasoline sup- 
ply. You can filter and 
drain it yourself. 

An excellent storage- 
tank is shown herewith. 
It is located in a small 


concrete cellar and re-- 


ceives its supply of gaso- 
line through a pipe that 
terminates aboveground. 








When wishing to draw a supply of gasoline from this under- 
ground tank, pump air into it and the gasoline’ is- forced out 
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Both of them lead to the 
garage. When you wish 


to draw up some gasoline 


you connect the air- 
inlet pipe .with a tire- 
pump and send a supply 
of air into the tank. This 
will force the gasoline 
into the outlet pipe and 
it will soon be flowing 
into the tank of your 
automobile. 

An underground stor- 
age-tank has several ad- 
vantages over a tank 
built aboveground. For 
example, it is free from 
dust, dirt, and rain, and 
there is decidedly less 
risk of explosion, to say 
nothing of the ad- 
ditional floor space. 
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Providing an Ocean Liner with Listening Ears 


N ocean liner is com- 
ing close to port and 
a dense fog blankets the 
sea; yet the engine is run- 
ning at a scarcely notice- 
able reduced speed. 
“‘What a reckless pilot!” 
might be your thought. 
But if you stepped into 
the cabin where the navi- 
gating officer is listening 
to what the telephone re- 
ceivers have to say, a re- 
markable condition is dis- 
closed. Not only every 
vessel within a radius of 
about fifty miles whose 
propellers are working, but 
every lighthouse signal 
station or bell buoy, can be 
heard. From the direction 
of the sound and its inten- 
sity, the inbound steamer 
can be safely steered through the fog. 
Not only that, but the depth of water 
in which it is moving can be gaged, 
provided the water is not more than 
one hundred fathoms deep. ‘How is 
this wonderful result accomplished?”’ 
asks the uninitiated. 
Installed on a ship the hydrophone 
darts the Sea 


The 
Hornet. It is a mere 


speck, barely visible, like a small raft 
moving at great speed, showing only 
six inches of surface above the water. 

The Hornet is a one-man submarine 
which travels at a speed of 3) knots 
and carries a torpedo charged with 
from 300 to 500 pounds of T.N.T. The 
length of the submersible is 40 feet and 
its weight is 8500 pounds. 
The crew consists of one man. 
He pilots the craft and 
directs and fires the torpedo. 

In firing, the gate at the 
bow is raised by means of a 








UT from the fleet 




























a set of microphones which 
are placed in a tank in the 
keel of the vessel, totally 
submerged. 

In the forward part of 
the vessel, at a known dis- 
tance from the ship’s cen- 
ter, is the registering part 
of the instrument, con- 
sisting of a dial that points 
out certain angles of a 
semicircle. Aft is the pro- 
peller, the noise of which 
is reflected from the bot- 
tom of the water. 

The angle of reflection 
equals the angle of inci- 
dence, in sound as well as 
in light, and this angle is 
indicated on the dial. 











The captain of the Breckinridge and H.C. Hayes, 
one of the inventors, listening in on the hydrophone 


indicates the approximate depth of the 
water, as well as discloses the presence 
of other craft. It can also be used to 
communicate with passing aircraft, 
and is, in all, a wonderfully useful 
instrument. 

The hydrophone, as used for sound- 
ing the depth of the water, consists of 


One-Man Submarine Is Here 


latch controlled from the conning- 
tower, thus admitting the water to the 
torpedo-chamber. The mechanism of 


the torpedo is started and the deadly 
missile is directed upon its course. 
Then the gate is closed and a powerful 
pump operated to remove the water 
from the compartment. Just forty-five 


The reflected sound, 
reaching the microphones, 
causes the dial to move 
with the shifting of the ship’s posi- 
tion, as the sound is sent back 
from the various planes of the sea- 
bottom. 

A simple calculation, arrived at 
from a table, enables the navigator 
to chart the region over which the 
vessel is passing. 


seconds are required 
to get the submarine 
ready to speed up its 
engine of 200 horsepower. At 30 knots 
an hour it swings back to the protec- 
tion of the fleet to receive a new charge. 

This interesting invention was 
designed by W.B.Shearer. The minia- 
ture submarine can travel on the sur- 
face, and from its size might be mis- 
taken for a motor-boat. Submerged, 








its forward deck is entirely 





,} speed of 


7-5.) knots an hour 
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The one-man sub- 
marine is scarcely 
larger than a motor- 
boat. It is a trim 
little craft above 
the water, with a 
thirty 


gate closes. 


When she is submerged, the forward deck 
of the minature submarine is entirely con- 
cealed and barely six inches of the rear por- 
tion of the boat prciects above the water 


The gate in the bow 
of the submarine 
opens, the torpedo 
shoots out, and the 
A 
powerful pump 
ejects the water 
that entered the 
torpedo-chamber 


concealed and barely six 
inches of the rear portion of 
the boat projects above the 
water. 

Only from the air would it 
be easy to detect the Sea 
Hornet going on her “lawful 
occasions.” 
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Imitating Rain, Thunder, and 


Snow for 


Amateur Theatricals 


By Lawrence B. Robbins 


ANY effects simulating nature 

on the stage are made by the 
orchestra, but there are a few that call 
for special appliances. On the pro- 
fessional stage these are somewhat 
complicated, but for the wants of the 
amateur actor the machines herein 
described will give those effects very 
realistically and will be found simple 
to construct. Much of the naturalness 
of certain scenes can be realized by 
their use and the continuity of the 
entire play improved. 

Figure 1 represents a machine for 
reproducing both wind and _ rain, 
either singly or in combination. It 
consists of two revolving drums 
mounted upon a frame of heavy 
timbers. Four triangular sections of 
the frame are first built of 2 by 4 
spruce after the pattern shown in 
detail. The axle-bear- 
ing should be about 36 
in. from the floor. Bolt 
the peaks together and 
brace the under part 
with an angle iron. 
Leave the bottom or 
base open until as- 
sembled upon the base 
timbers. 

For the wind effect 
build a slatted drum 
18 in. in diameter and 
24 in. long. This is 
constructed of two cir- 
cular disks of heavy 
wood. Then nail slats 
around their circum- 
ferences, completely enclosing them. 
Leave about one inch between theslats, 
and sandpaper them off smooth so no 
splinters will show themselves. Bolt a 
pipe flange in the exact center of each 
disk and thread in a piece of 114-in. 
piping for an axle. These two pieces 
of pipe must be in line so as to make a 
true running axle. Slip a couple of 
washers on each end. Then con- 
struct a crank for one axle with elbows 
and short lengths of pipe as shown. 
The extreme end of the other axle 
should be heated to redness and 
pounded into a rectangle (square). 

The rain drum is composed of a cir- 
cular box similar to that shown. Nail 
metal lathing around the entire in- 
side or drive in small wire nails. Put 
in about a pint of dried peas or old 
shoe buttons. Arrange pipe axles on 


ATIED DRUM SILK 
WASHER 





ba ZI 


END VIEW OF FRAME 
(FOUR BEARINGS) 


FIG! 


this drum the same as on the other. 
These axles should be somewhat 
longer than the others. A crank is 
constructed for one end similar to the 
one for the wind drum and. a ‘square 
wooden plug driven into the open end 
of the opposite axle. 


Make it of hard 









wood and of a size to fit in the squared 
end of the wind-drum axle. Secure 
it with a set screw. Set a spiral spring 
over this end of the axle with a pair of 
washers and two washers over the 
crank end. 

Now set the axles of each drum in a 
pair of the frame sections, arranging 
the washers in the wind drum so there 
will be no end play to mention. . The 
washers and spring should be placed 
between the frame section and one 
disk of the rain drum; the washer on 
the opposite axle being held in place on 
the axle at a definite point by a cotter- 
pin. This allows the axle to be pushed 
along the length of the spring but no 
farther. 

Next, build a base of four timbers 
bolted together and arrange the po- 
sition of the four section frames in the 
relation indicated. Set 
the rain drum just far 
enough away so that 
the spring holds it 
from engaging with 
the axle of the wind 
drum, but will engage 
with it if the axle is 


SQUARE RAIN DRUM 
PLUG RA 
WASHER 





PIPE 
‘ =. 


SHAFT 
ATTACHMENT 


SET 
SCREW 
END OF SHAFT 


D 
HAMMERED SQUARE 


pushed in. Throw.a 
sheet of silk over the 
wind drum and secure 


Ss FLANGE 


This machine imitates wind and rain; 
there is nothing complicated about it 


CONNECTIONS 
BETWEEN DRUMS §=— it to the base at one 
end with light springs 
Hang a 
weight on the other. 
Thread on the cranks 
and secure with set 
screws. By turning 
the cranks of either drum separately 
you will get the effect of whistling 
wind or beating rain and by engaging 
the two axles and turning both at 
once the combination of both is pro- 
duced together. Nail a brace each 
side of the frames and the ma- 
chine is done. 

Thisis accomplished 


~) as shown. 
END VIEW OF 
SLATTED DRUM 











The operator can furnish the actors 
with wind, rain, thunder, or snow 


effect very realistically. Cut out two 
semicircular pieces of wood and 
connect them with a covering of sheet 
iron, cardboard, or stiff roofing paper. 
Set in a couple of ribs to give shape 
to the middle of it. Then cut a row of 
slots 6 in. long fairly close to each 
edge. Make them lin. wide and as 
far apart. Pivot the top of each end 
of this container through a piece of 
wood and nail these hangers to an over- 
head beam behind a border scene. By 
partly filling this with fine white paper 
and rocking back and forth by pulling 
on the pull cords attached to each 
end, the paper will sift through the 
slots and fall to the floor as desired. 

Suspend this arrangement at one 
end of the stage and set an electric fan 
beyond it and the wind can be made 
to blow it by a window or open door 
as though driven by a gale. Operating 
the wind machine with it will add to 
the illusion. 

A policeman’s rattle is a good 
example of the idea used in imitating 
falling or splittfhg timbers. Saw off a 
section of round log about 15 in. in 
diameter and set axles on each face as 
previously described for the wind and 
rain machine. Then screw hard wood 
teeth around its circumference at 
right angles to the sides. Make of 
hard wood and with a cross-section 
as shown in detail. Build a frame of 

2 by 4 timber as illus- 
trated in Fig. 5 and 


- TIMBER 
7 





by suspending a sheet 


mount the axles in 








of iron vertically, clear 


70D holes for bearings in 





of obstructions, and. 
shaking gently or hard 
according to the inten- 
sity of sound desired. 
Rivet a wooden cleat 
to one end and attach 
a rope to hang it by. 
A looped rope in the 
lower end will serve 
to vibrate it. A sheet 
the dimensions given 
will give a good imita- 
tion of thunder. 

If the storm occurs 
in winter and snow is 
supposed to fall, the 
following will give the 
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SEMICIRCULAR 
WOOBEN DISK 
FIGS 


All of these machines are 
operated by a handle 


JLo the uprights. A cot- 
: ter-pin in one end of 
the axle will prevent 
it from pulling out 
the bearing. Make 
a crank of pipe-fit- 
tings for the opposite 
end. 

Three strips of oak 
4 in. wide and % in. 
thick, and long enough 
to strike three sepa- 
rate teeth of the drum 
when arranged as 
shown under the 
drum, will furnish the 
clatter. 
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Popular Science Monthly 


An Out-of-the-Way Clothes-Rack 


Out of the way when you don’t 
need it, but ready for instant use 


ERHAPS one of the most useful 

household articles I ever turned out 
with my own hands is the adjustable, 
collapsible, and out-of-the-way clothes- 
rack. 

**A common, ordinary clothes-rack,”’ 
you will say. ‘‘Anybody can string a 
clothesline across the kitchen for ser- 
vice when the rain is pouring down.” 
Yet this clothes-rack accommodates 
a large washing, and once the wet 
clothes are on the rack, the whole 
rack is pushed up into the hot air 
next to the ceiling and the clothes are 
entirely out of the way. 

Nine 4-ft. sticks, preferably of sea- 
soned ash, each % by % in., highly 
sandpapered to a very smooth sur- 
face and the sharp edges rounded off 
are the first requirements. 

Drill a %-in. hole 4% in. from one 
end of each stick in the center of the 
14-in. side, and with a large flat-sided 
hasp round off the end. See Fig. 1. 
These pieces are the clothes arms and 
are riveted to a movable support. 

From a 3-ft. piece of oak, 1144 by 
¥% in., cut two pieces as shown in 
Fig. 2. A Yin. drill-hole 4 in. 
from each end furnishes a clearance 
hole for the wood-fastening screw so 
that it will not crack the wood. Six 
inches apart, 3 in. from the center line 
are two 14-in. holes drilled only 14 in. 
deep, while directly on the center 
line, but in only one of the pieces, is a 
l4-in. hole all the way through. Two 
strips of wood % in. square by 30 
in. long, and two brass rods each 4 
in. by 31 in. long, separate the 
two sticks shown in Fig. 2 and form a 
framework of the stationary part 
which is fastened to the wall. See 
Fig. 3. 

It must be understood, however, 
that before this framework can be 
completely assem- 
bled and fastened 
to the wall, the 
movable part must 
be placed on the 


By Theron P. Foote 


Part III in Fig. 4. One half inch from 
each end of the strips drill a 1%-in. 
hole 34 in. deep and a \4-in. hole the 
rest of the way through. Part IVisa 
hard piece of oak 7% in. long, 1% in. 
wide by % in. thick, having 14-in. 
holes all the way through, the holes 
being 6 in. apart. If the center line of 





When open, the clothes-rack accommo- 
dates a surprising number of clothes 


these holes is 5 in. from the back side 
of the block, this will allow a clearance 
of \% in. between Part IV which 
slides up and down on the brass rods 
and the wall on which the standard is 
mounted. (Note in Fig. 2, that the 4- 
in. holes are 34 in. from the back side 
of the strip. A -in. hole is drilled in 
the center from the back and is only 
3g in. deep. Parts V and VI are two 
14-in. pieces of oak 3 by 5 in., having 
1j-in. clearance holes drilled on the 3- 
in. side in the ends. Parts VII and VIII 
are 7-in. pieces of }4-in. round rod. 
After assembling these eight pieces, 
the ends of the clothes arms having the 
Y-in. holes, and as shown in Fig. 1, 
should be placed on Part I of Fig. 4 


and spaced to form a V. This will 
allow a free movement of all rods 
when open, while when the rack is 
closed the rods will fit closely to- 
gether. 

One-eighth-inch iron rivets, 2 in. 
long and having suitable iron washers 
to fit, fasten the clothes arms to their 
base. (Part I, Fig. 4.) In riveting, 
first place a washer on the rivet next 
to the head, then the rivet through 
a clothes arm, then another washer, 
then through the base, then another 
washer. Inverting the whole thing and 
placing the rivet head on a metal 
foundation, hammer over the end. 
This operation must be done with each 
clothes arm, and when the nine clothes 
arms are securely riveted on the mov- 
able support, the whole is placed on 
the brass rods of the wall support. 
One end of a %-in. round rod 36 in. 
long is glued and nailed in the %-in. 
hole (34 in. deep in Part I of the 
movable part) and protrudes through 
the \4-in. hole in the bottom piece of 
the standard. By means of this rod 
the movable section is pushed upward 
on the rods. A small piece of brass 
wire bent so as to spring into the posi- 
tion shown in Fig. 5 is sufficient to 
hold all the weight one could place on 
the rack without breaking it. In letting 
the rack down from the ceiling, simply 
press in the spring wire catch and the 
rod (having the movable parts at- 
tached) will slide easily through the 
¥-in. hole in the bottom support. 

When assembled on the wall, raise 
the clothes arms to a_ horizontal 
position, swing in Part VIII, Fig. 4, 
until it comes in contact with the }4-in. 
round rod used for raising, and drilling 
a small hole so as not to crack the rod, 
place a screw-eye for this round rod 
to brace against, thus maintaining 

the clothes in a 
horizontal position. 





te} PARTI Do not attempt 














rods. 





This movable 





part is composed of 
eight pieces of wood 
and is shown in 
Fig. 4. Part I isa 














Washer’ to shellac, varnish, 
HOU screws stain, or paint the 
=})\\\] [INSERTED rack, as the wet 
=|i\| clothes would be 
spoiled. The 


\rPetm  crudeness of ap- 





V2 HOLE 
IN ONE PIECE ONLY 





piece of 34-in. oak 
8 in. long and 3 in. 
wide. To the ends 
of this piece are 
securely nailed two 
9-in. strips 34 by 34 
in., allowing 1 in. 
to extend beyond 
one side of the strip 
(Part I) and 5 in.- 
on the other side. 
These strips are 
marked Part II and 











improved by using 
fine sandpaper. 
As wash day usu- 


it ] pearance may be 


























FIGS 


All parts of the clothes-rack are clearly shown, together with their proper di- 
mensions. The rack is made, preferably, of seasoned ash sandpapered. smooth 
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ally is rainy, your 
wife or laundress 
willappreciate your 
making this rack. 
If it is rainy or cold 
outside, it makes no 
difference, because 
she can do the wash’ 
on schedule and 
hang the clothes to 
dry inside. 
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Harnessing 


Temperature in the 
Steel Industry 


‘THE bearings in your automobile stand up 
under terrific strain and pressure without 
grinding themselves to pieces in a few days.—Why? 


A manufacturer can produce an alloy steel 
automobile axle from which an 8o-ton railroad 
locomotive can be suspended? How? 


A valve stem may be pulled out like rubber in the 
testing machine without breaking. A gear may be made 
so glassy-hard that 4 microscope must be used to detect 
wear which it has been subjected to after running 10,000 
miles? How? 


Heat Treatment. Heat Control. 


Come in here, in this little office in a mill where the 
steel for automobile parts is being treated. See that man 
watching those instruments on the wall—Recording 
Pyrometers—electrical heat recorders. Each Pyrometer 
connected with its furnace, hundreds of feet away. 















If the temperature of a furnace rises or falls ever so 
little, the man at the temperature control board knows it. 
He warns the man in charge of the furnace by flashing an 
electric light. On those Pyrometers depends the ultimate 
quality of the parts that compose your automobile. 










Jicos Wall Thermometers 


To help you maintain a 
temperature in your house 
conducive to good health. 


Fyeos Bath Thermometers 


To enable you to get the 
most good from your bath. 


Jpler Home Set 


Bake Oven Thermometer. 
Candy Thermometer. Sugar 
Meter. The secret of accue 
rate results in cooking. 


Jcos Hygrometer 
To enable you to keep the 
humidity of the atmosphere 
in your home correct at all 
times. 


Tcos Weather Barometers 
Forecast the weather Beg 
twenty-four hours ahead fire 
with dependable accuracy. 

Toler Ouality Compasses 
To show you the right way 


In scores of plants where steel for automobiles and 
myriad other purposes, is made, Zycos Temperature Indi- 
cating and Recording and Controlling instruments are used. 
The same is true in other industries where temperature is a 
factor--and what industry does not harness temperature? 























There are over 8,000 different kinds of types and styles 
of instruments in the Jyeos line. At the left we list Jos 
products for the home. They possess that same dependable 
accuracv which characterizes all instruments bearing the 
name Zyeos. Ask your dealer about them. If he won't 
supply you, write to us direct, sending the dealer’s name. 
Literature on any instrument or type of instrument in which 
you may be interested will be sent you promptly. 





























in unfamiliar country. | 
Fyeos Fever Thermometers ‘ {| | = 
A necessity in every home. There's a Fycos and ayer - Tf + | oe 
Tyeos Office Thermometers Thermometer for every 4 n : = 
Anaid in promoting human ; . = 
efficiency. purpose. 
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Iaylor /nstrument Companies 
Rochester, N. Y. 
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Taking the “Sigh” out of cyclin 





The fellows that ride a “ century,” 
without getting tired, are in on a 
secret that you may not know. They 
have been told how, or have discov- 
ered, the right way to pedal, so as 
to get a third more power and speed 
with the same effort. 


The Kokomo Bike Book gives you 
this secret. It also tells how you 
may increase the usefulness of your 
wheel simply by having the right 
kind of tires. It’s FREE. Any one, 
who sends for it, can have a copy. 


The book is to serve as a reminder 
to you that Kokomo Bicycle Tires 
are about the longest wearing, uni- 
formly good tires built. Their heavy 
fabric foundations means fewer punc- 
tures and longer life. 


For a quarter of a century Koko- 
mos have given supreme satisfac- 
tion. They never disappoint. Ask 
for Kokomos, when you need new 
bicycle tires. 


Kokomo Rubber Co. | 


40 S. Main Street, 


Kokomo, Indiana 


When you want the most satisfactory of 
all tires, ask for the Kokomo-Everlaster, the 
tire with the thick, white, enduring tread 
over a heavy motor-cycle fabric foundation, 
whose “twin grip”” makes the wheel roll easy 
and is proof against slip or skid. 





BICYCLE TIRES 


Contributors to Cycle 
Trades Campaign 
to Promote 
Bicycling 








Make Your Own 


OR a very small sum an electric 
toaster can be made at. home. 
Secure a piece of asbestos 6 by 10 in., 
and 4 in. in thickness. Twelve holes 
are punched in the asbestos, six at 
each end, to hold electrician’s bolts, 
which in turn hold six strands of 
electrical heating wire stretched across 
the asbestos, held straight in the center 
by running them through six round- 
eyed screws. The two electrical wires 
are connected to the two end screws at 
one end of the asbestos on the under 
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Electric Toaster 


By Edna Purdy 


The essential part or heating ele- 
ment of the toaster is now complete. 
The remaining operations are mostly a 
matter of choice, except for the under- 
neath finishing, where one must be 
careful that no metal touches the two 
wires where they are attached to the 
outside screws. A suitable stand may 
be made of sheet metal held ¥% in. 
below the asbestos by hollow posts 
covering long screws approximately 
134 in. in length. 

The top to hold the toast can be 

















holes’ are 


Twelve 
punched in the asbes- 
tos to hold the bolts 


side. Five small metal strips are 
placed between the ten remaining 
screws on the under side of the asbestos 
to complete the contact of all wires 
above. 


Question 8. EDWARD J. VACHUSKA, West 
Technical High School, Cleveland, Ohio. 

A grand-stand designer must take into 
consideration the dead weight of the 
structure itself, the dead weight of the 
crowd, force exerted by reaction when dead 
weight of crowd is put into action in rising 
or moving and also vibration’s effect on 
material. 

The community should require the con- 
tractor to make allowance for several times 
the strain which could possibly be brought 
to bear on the structure. 


Question 9. WILLIAM J. VAN AKIN, High 
School, Yonkers, New York. 

A quick-action ice-cream freezer is 
simply constructed. A pail with a tight 
cover is used to hold the ingredients. The 
cover has a circular hole cut in the top and 
is made so that a smaller pail may -be 
soldered to it, fitting within the larger pail 
when the cover is on. A still larger bucket 
contains both smaller pails and is packed 
around the inside with ice. 

In melting, the ice absorbs the heat from 
the mixture of ingredients. Salt is used to 
lower the freezing-point of the ice and 
water and thus causes it to melt faster. 


Question 10. EvERETT P. CARMAN, 


| Central High School, Washington, D. C. 

What impressed-me most was the fact 
hat the electrician expected the dynamo 
o stop generating by throwing out the 





switch at the bus bars. It seems strange 
90 


All points must be protect- 
ed against short-circuiting 


A suitable stand is then made 
from sheet metal and the 
heating element attached 


made of heat-proof screening stretched 
across four straight metal pieces, or 
heat-proof metal wire may be inserted 
into the two side metal supports 
through drilled holes. 


Winners of Our $5000 in Scholarships 


(Continued from page 77) 


that he didn’t think of killing the dynamo 
by throwing out the field switch. I think 
the helper was a quick chap to catch on so 
quickly and use in such a time the facts 
that his chief gave him. 

As long as the turbine ran—and the 
electrician did not want that stopped— 
and as long as there was current in the 
field coils, the wires of the armature were 
cutting the lines of force about the field 
coils and were generating electricity. It 
was this current which was arcing on the 
wires in the oil-pit and which was puzzling 
the head electrician. As soon as the field 
switch was opened there were no magnetic 
lines of force about the field coils and the 
wires of the armature had no magnetic 
lines to cut, consequently there was not 
more current generated. 


If for any reason the prize-winner in any 
group is unable to take advantage of the 
scholarship offer, the student receiving the 
next highest mark in that group will act as 
alternate. The names of the second high- 
est students follow: 

GEORGE MATHES, Johnson City, Tenn.; 
JoHN Lewis, Alexandria, Minn.; SHER- 
woop PAUL, Dallas, Tex.; PHILIP HOL- 
GREN, Missoula, Mont.; ROGER HACKNEY, 
Wellington, Kan.; DouGLas W. OWEN, 
South Bend, Ind.; JAMEs M. Kucu, Tar- 
boro, N.C.; F. EDwARD Hanpy, Augusta, 
Maine; SPENCER MEREDITH, Plainfield, 
N. J.; ALFRED DEXTER BEsT, Brooklyn, 
New York. 
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Rough Treatment But 
Champions Will Stand It 


HE famous No. 3450 Insulator in Champion 

Spark Plugs resists this severe test perfectly. 
It is your safeguard against the shocks, vibration 
and temperature changes that constantly attack 
the spark plugs in your engine. 


Most spark plug troubles come from cracked 
and broken insulators—avoid these troubles by in- 
sisting upon the. plug with the name “Champion” 
on the Insulator. 


There is a Champion Spark Plug specially 
designed for every type of engine. Order a set 
from your dealer today. 





Be sure the name Champion 
is on the Insulator and the 
World Trade Mark on the Box. 





Champion Spark Plug Company 
Toledo, Ohio 


Champion Spark Plag Company of Ontario, Limited 
Windsor, Ontario 


DEPENDABLE 
SPARK PLUGS 
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An Alarm that Rings by Sound 


By Windsor Crowell 


T only takes a few simple materials 
to construct an alarm that will warn 
the user by a sudden or loud sound op- 
erating the mechanism. Such an alarm 
can be used in various places, such as 
the sickroom, the nursery, etc., where 
the noise can warn people in the other 
part of the house that assistance is 
needed. There are many other uses to 
be found for such an idea. 

The mechanism is enclosed in a box 
with a round opening in the front 
through which the sound is 
transmitted to the proper 


DIAPHRAGM 


it is fastened to the side of the box. 
When in position the iron armature 
should rest about 3/16 in. over the pole 
of the magnet. The brass should be 
stiff enough to retain its position, but 
not too. stiff to prevent the magnet 
pulling it down when electrified. 

The contact lever is shown in detail 
and consists of a stiff metal arm bent 
as shown. The end of the horizon- 
tal member is bent down in a hook 
which fits over the trigger of the arma- 
ture.” Roll up the bottom 
end over the horizontal 








part. Make a box of hard HHH] 
wood about 10 in. high, 5 | 
in. wide and 3 in. deep. | 
Leave the front open until [i 
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ime 


shank of a wide staple which 
is driven into the bottom of 
the box near the corner. 
This acts as a pivot for the 














all the details are installed [000-3 
and adjusted. 
Near the top fasten a 


small block of wood about fhe iplustration shows 
Yin.thick. Thenprocurea just how the different 
disk of metal similar to the parts are wired 


diaphragm of a telephone 

receiver, 3 in. in diameter, and fasten 
the top edge to the block with one 
screw. Set a second screw into the 
back of the box directly under the 
lower edge of the diaphragm and 
adjust the head so it clears the dia- 
phragm by just the merest fraction of 
an inch. 

In the center of the bottom set a 
magnet. One taken from an old 
telegraph or electric bell will suffice. 
A pair of them will do as well as 
one. Connect the magnet to the 
diaphragm as shown, one terminal 
to the contact screw under the 
diaphragm, the other terminal to 
binding-post B. The screw holding 
diaphragm to the block is connected 
to binding-post A. . 

The armature consists of a piece of 
spring brass 1 in. wide, bent at right 
angles as shown. The long arm is 
bent at the end in the form of a 
“trigger.”’ Underneath the metal next 
the trigger is riveted a piece of soft 


iron. The short arm of this brass ~ 


strip is drilled with two holes by which 





DIAPHRAGM 





CONTACT LEVER, ! 




















The mechanism is enclosed in a box 
with a round opening in the front 





WIRING DIAGRAM 
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lever to swing on. Near the 
angle of the lever drill a 
small hole into which put 
a very light spiral spring. 
Fasten the opposite end of 
the spring to the side of the 
box and adjust the tension 
so that when the 
hook slipsoff the , a) 
trigger the lever | i 
will be pulled & =f 
ARMATURE DETAIL 











back into good 
contact with 
binding-post C. 
The pivoted end 
of the lever 
should be wired 
to binding-post 
D. Binding-post C should be arranged 
so it can be adjusted in or out and 
contact changed as necessary. A cover 
should then be made for the box with 
a round opening over the diaphragm. 
Near the bottom arrange a small door 
which will drop down and allow the 
contact lever to be set in place when 
the apparatus is to be used. 


SOFT IRON ARMATURE 











BROAD STAPLE. 


The parts necessary to the proper oper- 
ation of the device are shown herewith 
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If set in the sickroom, the instrument 
wi!l warn those in other rooms that 
_ the patient is in need of attention 


Connect binding-posts A and B to 
a battery as indicated. Then con- 
nect binding-posts C and D to the 
same battery and a bell with a switch 
in the line. 

The action is as follows: With the 
contact lever hooked over the arma- 
ture and the bell switch on, let some 
one speak or make a sharp sound in 


front of the opening. The diaphragm 


will vibrate and make contact with 
the screw beneath it. This energizes 
the magnet, which pulls the armature 

down to it and 

releases the con- 
e tact lever. The 

spring pulls this 
back and makes 
a fixed contact 
with binding- 
post C, which in 
turn rings the 
bell. Inthe 
meantime the 
diaphragm has stopped vibrating and 
the armature returns to its original 
position. 

The bell will ring until the switch 
is opened and the circuit cut off. The 
contact lever can then be reset for the 
next alarm. 

This apparatus is simple to con- 
struct and will be found to be useful. 
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How to Break Up Cement Posts 
By E. L. Harvey 


EMENT is a mighty tenacious 

material, as any one who has been 
obliged to dispose of cement walls, 
posts, or other structures made of the 
substance can testify. It is that very 
tenacity that makes it valuable and so 
highly appreciated as a building mate- 
rial. Still, occasions arise when it be- 
comes necessary to break up something 
made of cement. That means trouble 
and hard work unless one happens to 
know how to go about it. 

' For the benefit of those who may 
have similar work to do,.I want to 
describe how I disposed of some cement 
posts which were 5 ft. high, 28 in. 

- wide at the top and 3 ft. wide at the 
bottom, located inside of a building, 
and within 30 ft. of 1080 panes of glass. 
My method was so successful that I 
didn’t break a single pane of this glass. 
I drilled a hole 8 in. deep about 1) ft. 


from the top of each post, another hole 
18 in. lower about 10 in. deep, and at 
the bottom two very shallow holes on 
opposite sides. In each of these holes, 
I loaded athird of a cartridge of 40 
per cent strength dynamite. — 

The charges were primed with elec- 
tric blasting-caps and connected up to 
a blasting-machine circuit. 

Before firing, the posts were covered 
with old blankets and pieces of burlap, 
on top of which were laid heavy strips 
-of timber. The shots broke up the posts 
very nicely. The cost of explosive for 
each post was about 11 cents for the dy- 
namite and 16 cents for the electric 
blasting-caps. 

I have no doubt that any farmer who 
has spent the better part of the day 
breaking up cement structures with a 
sledge-hammer will be glad to know of 
this easy way of saving time and labor. 
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Blue Buckle O 


S quick as you get into Blue Buckle « 

OverAlls and Coats you know why 

they’re the biggest selling work togs in 

America. You get the strength of the 

sturdy indigo-blue denim, the Union work- 
manship so hardy against wear. 


Go over the Blue Buckle features! 
tack-stitched pockets and seams, fly cut 
into the garment, comfortable, elastic stay- 
up suspenders—these and many other 
details absolutely insure more comfort and 
more wear. 


economy. Get your pair today. 


Ask your dealer for Blue Buckles 
Jobbers OverAll Co., Inc., Lynchburg, Va. 


Largest manufacturers of overalls in the wor!d 


Blue Buckle ‘‘ Buddies ’”’ 


for children 4 to 16 years duplicate the men’s gar- 
ments in quality, pattern and workmanship. They’re 
the best wearing play-garments sold in America. 


Placing girder in hull ofan 
American merchantman in 
an Eastern shipyard. 











The | 


Invest in Blue Buckles for comfort and 


verAlls 


“Strong 
for 
Work” 



















(Blue ead 
—_E o 


This ticket appears on 

every pair of the big- 

Gest selling overalls in 
the world. 
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Like wiping your face 
with a towel a 
















—exactly expresses the sen- 
sation, as well as the perfect 
ease and comfort of shaving 
with an Enders Safety Razor. 





SAFETY 


“a 


13 years on the market—2,000,000 
enthusiastic users—without adver- 
tising—because the production of 
Enders has never before been able 
to catch up with the phenomenal 
demand. Its users, by recommend- 
ing it to their friends, created a 
demand for Enders which, until 
now, we have been unable to catch 
up with. 

This is indeed a case where the 
satisfied user alone has made a 
product successful. 


**Like Wiping Your Face WithA 
Towel’ is more than a phrase—as 
shaving with an Enders is more than 
a shave.. It means absolute cleanli- 
ness and simplicity, two features of 
The Enders, which appeal instantly 
—and hold that appeal always. 


I Gnderer 
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ENDERS SELLS 
FOR $1.00 
with six blades of 
the best quality 
Swedish-base steel. 
Packed in a black 
Karatol box, plush 

lined. 


FOR SALE BY 


BEST DEALERS 
EVERY WHERE 


ENDERS SALES COMPANY 
17 Battery Pace 
New York 
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The Way to Cut Large Holes 


in Glass 


T is surprisingly easy to cut large 
holes in glass. For a drill usea 
copper tube the size of the hole re- 
quired, make the end square and true 
and put it in an ordinary brace. Fora 
cutting medium use a mixture of tur- 


.| pentine and fine carborundum and 


keep the drill well supplied. Apply 


a) 

















Large holes can be drilled in glass with 
a copper tube for a drill and carborun- 
dum used as a cutting medium 


just enough pressure so you can feel 
the carborundum cutting. Go slowly 
and carefully when nearly through, if 
you want to make a clean hole. To 
start the hole in the right place, clamp 
over the glass a piece of wood with a 
hole in it just large enough for the tube 
to pass through. This need be used 
only until the drill has cut far enough 
so it will require no further guiding. 


Bending U-Bolts with a 
Homemade Tool 


HE illustration shows a tool that 

was constructed to bend U-bolts 
which were threaded at both ends 
and taken hot from the fire. 

The body, A,-is made from a piece 
of flat bar steel, a little wider than the 
U-bolt and was cut out on the top 
side the desired shape of the formed 
bolt. Two plates, B, bolted to the 


c= ye? 
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If you have U-bolts to bend, here is 
the tool to do it quickly and neatly 


sides, and with the pins, C, held the 
red-hot rod in position, while with 
the forming bar, D, it was forced into 
the U shape with a few strokes of a 
hammer. The forming bar was 
grooved to fit the bolt. 

The two angles, E, were bolted at 
the under side of the flat steel bar, as 
shown, to hold it in an upright posi- 
tion. With this form the two hun- 
dred bolts were bent true and all alike 





in a very short time.—E. S. GOODELL. 
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Who Stands Behind your Tires 


UT of all the different kinds of tires in the bicycle 

shop, how is anyone to tell which kind is best? 
There must be some way of telling—and as good a way as 
any is to look at the reputation of the companies behind 
them. The makers of U. S. Bicycle Tires are the oldest 
and largest rubber manufacturers in the world—and you 
can invest your last nickel on the fact that there is a 
reason for it other than merely the number and size 
of their factories. 


U.S. Chain Treads, U.S. Cords and seven other 
treads in Clincher and Single tube styles. 


United States Tires 
United States @ Rubber Company 
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Monogramming Your Own Automobile 
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PRIVATE monogram or display 

of the owner’s initials upon the 
doors of his automobile always adds 
class and distinction. But it gen- 
erally is thought that to work out a 
monogram is the job for an artist or 
professional painter and is beyond 
the ability of the amateur. Of course 
the design may be an impossibility 
for the owner to create, but with the 


- aid of an artistic friend, the proper 


arrangement of letters can be accom- 
plished. Then it is only the matter 





The paper stencil is laid against the car 
and the paint-brush is passed swiftly over it 


of applying those letters to the car- 
doors in the right way. 

Now there are several ways to apply 
designs, but the easiest and simplest 
for the amateur is by means of the 
stencil. It is an easy trick, once you 
know how, and is worth trying, es- 
pecially if you can save money and 
have a good-looking job in the end. 

First draw your design upon rough 
paper until a pleasing arrangement 
is produced. For the small car I 
would make the complete height of 
the design not over 144 in., but for 
the large car one can stand a height 
of 2in. The width depends upon the 
nature of the letters and their rela- 
tion to each other when interwoven, 
but try and have the design as nearly 
square as possible. ~ 

If a simple row of initials is desired 
instead of the monogram, it is better 
,to have them somewhat smaller than 
‘in the monogram; that is, shorter, say 


By L. B. Robbins 
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about 34 in. for the small car to 144 
in. for the larger car. All this, of 
course, must be left entirely to the 
artistic instinct of yourself or your 
friend. 

With the design completed comes 
the cutting of the stencil. First trans- 
fer the drawing to a piece of heavy, 
stiff manila paper by means of carbon 
paper. Lay the drawing over the 
manila with a piece of carbon between, 
face down, and trace over the lines of 
the drawing with a hard-pointed pencil. 

Then comes the cutting. This re- 
quires great care as it takes a sharp 
knife and a steady hand. Lay the 
stencil paper upon a piece of glass, 
holding two sides down with the left 
hand. Then cut carefully along the 
lines of the design with the point of a 
sharp penknife blade or a regular 
stencil knife. Whet the blade occa- 
sionally so the edge will not chip and 
drag the edge of the cut, making a 
ragged tear. Much depends upon a 
good clean-cut stencil. 


Allow Plenty of Margin 


As will be noticed in the illustra- 
tion, each letter is connected to the 
next with “binders.” Their purpose 
is obvious. All parts that would have 
no support in the design otherwise 
should be connected to each other in 
this manner. Allow plenty of margin 
to handle the stencil by. If, in the 
course of continued use, any of these 
binders becomes broken or torn, it can 
be mended with court-plaster. 

After the design is cut, give the 
paper one or two coats of shellac or 
varnish on each side. This renders 
it impervious to oil or water. 

Now determine the exact spot on 
the car-door that you wish the mono- 
gram and, without marring 
the finish, draw an outline of 
the size of the design and then 
rub carefully and smoothly 
over the varnish with an ink- 
eraser. This will remove the 
gloss and leave a dull finish 
but will not cut through to 
the metal of the door under- 
neath. 

To prepare a suitable paint 
for the stenciling, take a tube 
of artist’s paint of the desired 
color and squeeze a little out 
on a blotter ‘so as to absorb 
all the oil possible from the 
paint. Then remove to a 
piece of glass with a knife- 
blade and mix the resulting 


96 


solid pigment with just enough gas- 
oline to make a creamy paste. Use 
a color which will contrast well with 
the color of yourcar. If a gold mono- 
gram is desired, use a varnish body 
for stenciling and paint over it with 
the gold paint later. With the paint 
prepared, apply the design to the car. 


A Flat Brush with Stiff Bristles 


Hold the stencil against the car 
over the roughened spot with the left 
hand. Spread the fingers so as to 
apply as firmly as possible all around 
the edges of the paper. Then dip 
the brush in the prepared color and 
wipe off the surplus on a cloth. Hold 
it in the right hand well down toward 
the bristles and rub briskly back and 
forth across the design until all the 
spaces are filled. Use a stiff-bristled 
brush with a flat edge. Be careful 
not to allow any of the color to creep 
under the edges of the stencil as that 
will only. have to be wiped away later. 

With this done, pull the stencil 
away from the surface, being careful 
not to slide in a sidewise direction. 

The last process is to fill in the 
spaces left by the binders and go over 
the whole design a second and perhaps 
a third time. This is best done with 
the use of a mahl-stick. One can be 
made by wrapping one end of a stick 
with cloth and resting this covered end 
on the top of the door. Then, by 
holding the other end in the left hand, 
the stick can be used as a rest for the 
right arm or wrist. This steadies the 
hand filling in the letters. Use an 
artist’s pointed brush for the final 
filling in and a rather free-flowing 
paint containing dryer. Do not have 


it too free, however, so that it will run 
down over the edges of the letters. 
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2 A Telescoping Tripod Stand 

Made of seamless brass tubing, finely 
nickeled, Provided with copyholder. 
Adjustable to three different heights, 1034 
inches long when folded. Convenient 
anywhere, especially when out-doors or 
waveling. Price, $6.00. 
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told 1t up — Take it with you — Typewrite 





Map Copyrighted by 
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ey Coronatyped 
all over Oregon! 


] 


N_ 1917 Corona recorded a 1400 mile motor journey of 
E. T. Buzzelle, of Salem, Oregon, whose job was to make 

a property inventory for the Washington-Oregon Telephone 
Company. ‘The trip was accomplished through all kinds of 
weather and over all sorts of roads, and Mr. Buzzelle kept on 
typing, often when the car made 30 milesan hour. Despite a 
coating of sand and dust, Corona finished in excellent condition. 


Your Corona may never be subjected to so severe a test; but 
it is interesting to know that its lightness and compactness 
have been achieved while still retaining full measure of staunch- 
ness and ‘‘write-ability.”’ 


Price $50 with carrying case. 
Consult your telephone book for. name of nearest Corona dealer. 


Built by 
CORONA TYPEWRITER COMPANY, Inc. 


CORON: 


The Personal Writing Mach ine 


TRADE MARK 
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The water swirls 
through the clothes 
in afigure 8 move- 
ment four times as 
often as in thé 









I'm the popular’ * 
figure 8 


ordinary washer. 








At OME? from the summer vacation! 


Suit cases and trunks are opened, and out come soiled 
little rompers and smocks, and mussed white skirts and 
blouses. All need washing! 


But the 1900 Cataract Electric Washer stands ready to 
receive those clothes and make them spotless ! 


Its gleaming copper tub rocks back and forth, sending 
the water through the clothes in the magic figure 8 
motion—an exclusive feature of the 1900 Washer— 
which forces the water through the clothes four times as 
often as in the ordinary washer. 


The wringer also works electrically, and can be shifted 
to any position. No wear and tear on the clothes either, 
for there are no parts in the tub to catch the clothes. 
Nothing to lift out and clean after the wash is finished ! 


The 1900 costs less than 2c an hour to operate and 
washes the clothes in 8 to 10 minutes. If you would 
know more about it, write for ““George Brinton’s Wife,” 


an interesting story with some surprising facts. 








IQOO CATARACT WASHER 


1900 WASHER COMPANY, 206 Clinton St., Binghamton, N. Y. 
Canadian Factory and Office, Canadian 1900 Washer Company, 357 Yonge St., Toronto 


98 








Popular Science Monthly ° 


After the final coat is bone-dry, go 
over the design with a coat of thin 
automobile varnish as far as the edges 
of the roughened part. If carefully 
done, the meeting of the old and new 
varnish will be hardly perceptible. 

In the case of gold paint, use a var- 
nish base. Then when that is dry, 
apply the gold thinned in lacquer. 
Then varnish as before. 

Of course the design may be em- 
bellished with fine hair lines, etc., 
around the edges of the letters, stripes 
down the middle of the letters or let- 
ters of various colors. 

After using the stencil, be sure and 
wipe all traces of paint from the edges 
and sides before applying to the other 
door. 

With a little practice perhaps you 
will become expert enough to make 
monogramming a side line. 


How to Remove Obstinate 
Valve-Stems 


ID you ever wrestle with a tire 
valve-stem that had become stuck 
below the top of the valve? They are 
obstinate things, but here is a simple 
way to remove them: 
Take a large cotter-pin that will fit 
easily inside the valve and file two or 
three little barbs 
inside of each end 
of the tines. 
Then, by insert- 
ing the pin into 
the valve and 
spreading the 
tines over the end 
\f of the stem, it can 
BARB be. removed by 
squeezing the 
parts of the pin 
together with a 
pair of pliers and 
pulling up smartly. The barbs grip the 
inner top and hold it while the pull is 
being exerted.—WINDSOR CROWELL. 






PINCH HERE WITH 
PLIERS AND PULLUP 


Showing how to 
remove a valve- 
stem quickly 


A Substitute for a Lost 
Collar Button 


T is foolish to ask if you have ever 

lost your collar button. You have, 
of course; every one has. The next 
time you lose it, make an emergency 
one from shirt buttons. 

Take two shirt buttons, one a little 
smaller than the other, and sew them 

é. together as 
shown in the 
illustration, 
leaving about 
Y% in. of space 
between them. 
Then make a 
few turns of the 
formation’ of 
thread strands between the buttons to 
reinforce them and your emergency 
button is complete. 

This button is worn just as the metal 
one is worn, and it will be found to 
take up less space in the collar band of 
your shirt.—C. D. ZELLAR. 





A collar button made 
from two shirt but- 
tons is an excellent 
substitute 
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in Boss Work Gloves. 


They are a sure protection against dirt, dust, grease, paint and many 


minor injuries. 


They are heavy enough to wear well, yet light and flexible enough to 
allow you to “feel” your work. They are easy to slip in-to and out-of. 


Thousands of painters, ironworkers, gardeners, blacksmiths and farmers 


_swear by Boss Work Gloves. 


Workers in hundreds of different lines of trade wear them every day. 


Women find scores of uses for them about the house. 
_ They are supreme on the hands of the Nation. 


Everyone should keep a pair around home, in the automobile, at the office 
or the shop. Slip them on whenever hand work is to be done. Priced so 
low that you can afford a new pair every day if necessary. 

Ask your dealer for Boss Gloves. Sizes for men and women, boys and 
girls. Three styles of wrist, band, ribbed, and gauntlet. One of these 


popular models will be just what you need. 


THE BOSS MEEDY— The THE BOSS XTRA HEVY— 


world’s favorite work glove 
for odd jobs around the 
house and garden, and all 
light hand-work. Made of 
the best quality, medium 
Thie Trade-mark identifies weight canton flannel. 
genuine Boss Work Gloves. 
Be sure it is on every pairyou buy. THE BOSS HEVY—The 
best bet for all work that 
requires a strong, wear- 
resisting glove. Made of 
the very best quality, heavy 
weight canton flannel. 


The Boss line includes highest 






Mark 


DP. 2 — ee, 


The Hands ofa Nation 


VER half of the working hands of the nation are doing their daily tasks 


THE BOSS WALLOPER— 


jersey, ticking, and canton flannel gloves and mittens. 
THE BOSS MANUFACTURING CO., Kewanee, Ill. 























The world’s champion 
heavyweight handwear for 
rough work. Made of the 
finest grade of extra heavy 
canton flannel, ‘ 


This is the super work 
glove. Strong, flexible and 
built for rugged work. 
Made of the highest quality, 
heaviest weight canton 
flannel. 


leather-palm, 
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Dayton Bicycles 


| Take you to work or school quickly. 
2 Promote healththrough mild exercise. 
3 Bring the fun of swift, silent flight. 
4 Savetime for men;earn money forboys. 


What else can you buy for so little that will 
bring you so much? Think! 
Write today for your dealer's name and copy of 


handsomenew 1921 DaytonCatalogNo.44 show- 
ing 8 models for men, women, boys and girls. 














We back this Trade Mark 
with our reputation 






































23 Jewels 
rae 9 Brilliant % t 
. cara 
12 Size | blue-white dia- 


20 mond, Cut with 
me spread i so ioot 

arger. 
Year | Gofi'iing, Ask for 


5 Jy, Gold | R124... $49 
P24 Filled i 








E $12|51 wiz 





Biggest bargain ever eBered. slimed, adjusted, reg- 
timekeeper. Sold on 30 days trial. Ask for ...... W124. 
SEND FOR NEW BARGAIN CATALOG—Full of 
surprises in diamonds, watches and jewelry. This 132 page bargain 
ill save you up to 100%. Th ds of selecti shown. 


Write for full particulars of our courses. 


THE PALMER SCHOOL 
OF CHIROPRACTIC -B. GUTTER & SONS, Wholesale Jewelers 
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A Stand that Will Hold 
Pipes Upright 


VERY pipe-smoker knows that 
the instant he lays down his pipe 
it tipsover and spills ashes. Naturally 
it is impossible for friend wife to keep 
the house clean when this is the case, 
for the minute she sweeps up the ashes, 
more are deposited. Then, too, these 
hot ashes either burn holes in the table- 
covering or carpet, or cause the var- 
nish to turn black. 
To prevent this nuisance, a neat and 
decorative little pipe-stand may easily 


BRACE ~y : 
























| BEND ON 
DOTTED LINES 


A stand that holds 
your pipe upright 
and prevents ashes 
from spilling all over 


be made from a thin sheet of copper or 
brass. The pattern is carefully 
scratched in with a scriber or steel 
point and then cut with a hacksaw, 
bent over into shape on the edge of a 
table, or other hard surface. 

All dimensions are given in the illus- 
ration, which needs no other descrip- 
tion. The back of the stand is soldered 
to the front after the parts are made. 

The metal is then cleaned with 
emery cloth and polished and var- 
nished to prevent it from tarnishing. 


When You Take Pictures 
at an Angle 


N order to take pictures at an angle, 

a convenient tripod arrangement 
can easily be made. It consists of two 
thin boards, from 34 to 4 in. thick, 
fastened together at one end by a hinge. 
The center of each board has a 
small hole. Into the lower hole a nut is 
countersunk so that the board can be 
tightly screwed 
to the tripod 
_—————————}__ plate. Theother 
oe hole receives a 
—_————— =| winged box with 





















































Sine 
= ARTIST IN 2 DAYS 
Conscientious, careful training by members of our 
and illustrations. Learn to draw during your spare time 
by the “‘Federal” home-study method—endorsed by high 
authorities. Easy to learn, easy to apply. Send 6c in 








(Chiropractic Fountain Head) 172 Nassau St., Division 124, New York, N. Y. 
13th and Brady Streets, DAVENPORT, lowa, U.S. A. : 
Faculty made this possible. You, too, should succeed, 
Earn $50,.$75, $100 a week and. more. 
Stamps today for “Your Future,” a beautiful new 56-page 
book which explains every step. State age and occupation. 
Federal School of Commercial Designing, 3102 


$10 OO EARNED BY YOUNG 












Fasten two thin boards 
together with a hinge 
and take pictures. at 
-any angle :, 


the wire ends in a long loop which fits 









which the cam- 
era is fastened 
to the support. 
At. the farther 
end ofthe upper 
board a thick 
- stiff wire is at- 
tached so as to 
be movable. 
The lower 
extremity of 











into a nut and bolt arrangement so 
that the camera can be tilted and 





locked at any angle. 





Panylar Smoenre Manihly 
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VERY ambitious man 
strives for three things: 
First, promotion; second, increased 
salary; third, larger business success. 


In the race for these things the man 
thoroly trained in Higher Accountancy 
by the LaSalle Problem Method has a 
tremendous advantage over the untrained 
man. It has enabled thousands of ambi- 
tious men to step from ordinary jobs into 
important positions with high salaries. 


The Accountancy expert is capable of 
improving his employer’s system of 
bookkeeping and cost accounting. He 
is able to warn his firm of approaching 
dangers from increased costs and de- 
creased profit. He knows every minute 
just where each department stands in re- 
lation to production cost and profit. 


Such training in Higher Accountancy as is 
offered by the LaSalle Problem Method of 
home-training can easily be completed in 
your spare time without interference with 
your present position. Why should it not 
produce the same results for you as it has 
for the men whose letters appear below? 


“As a result of LaSalle’s training in Higher 
Accountancy I increased my salary 320 per 
cent within eleven months from date of en- 
rollment.” W.R 

“T am now auditor of this company. While 
1 have not yet fully completed the course my 
salary has been increased 600 per cent, all as 
a result of your training.” G. W. A. 

**Before I decided to take up this course I 
was receiving an ordinary bookkeeper’s sal- 
ary; Iam now a director and secretary of the 
company.” W. M. 

“Tam nowalCertified Public Accountant and 
have been connected with an Atlanta firm of 
accountants for the past year. My earnings 
have increased over 200 per cent.” W.W. D. 


Today business does not pick men for ad- 
vancement for any other reason than that 





they have acquired specialized knowledge 
and training which fits them for important 
duties. Specialized accountancy knowledge 
and training are now available to every 
ambitious man through the home-training 
course of LaSalle Extension University. 


If you are ambitious—if you want to pro- 
gress—stop hoping that promotion and in- 
creased salary will be thrown your way. 
Open your ears to the crying need in all 
lines of business today for highly trained 
Expert Accountants! It is a fact that such 
men command salaries of from $3,000 to 
$10,000 a year and more! 


If this is the kind of position you hope to 
fill some day—now is the time for you to 
begin to train yourself for that Pvp 
yourself the man who can best fill the posi- 
tion of an Expert Accountant—make such 
a high-salaried executive position ycurs! 


You can train in Higher Accountancy by 
mail under the direct supervision of William 
B. Castenholz, A. M., C. P. A., former 
Comptroller and Instructor, University of 
Illinois, assisted by a large staff of Certified 
Public Accountants, including members of 
the American Institute of Accountants. You 
will be thoroly trained in the same methods 
which these men use in their work. 


LaSalle does not train you in Higher Ac- 
countancy by requiring you to memorize a 
multitude of principles and then casting you 
adrift to apply them as best youcan. On 
the contrary, you are trained by the famous 
LaSalle “Pro lem Method’’ by which you 
actually work out for yourself every kind of 
problem entering into the duties of an Ex- 
pert Accountant. In effect, you are taken 
behind the scenes of big business and into 
every department. Your training in this con- 
nection is under conditions which approach 
as nearly as possible those which would 
exist were you actually at the desk and on 
the high-salaried “tg Accountant's job 
you are training to fill. 


LaSalle training will give you a mastery 
of the underlying principles of Modern 
Business Analysis, Organization, Account- 










AUDITOR 
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$10,000 





The Accountancy Trained Man Wins! 


ing, Auditing, Cost Accounting, Commercial 
Law, Income Tax Work, etc. LaSalle 
accountancy training will enable you to 
pass C. P. A. examinations, hold a high- 
salaried executive position with a business 
organization, or to enter business for your- 
self as an Expert Consulting Accountant. 


Investigate this attractive and well paid 
field for specialized ability. Fill in and mail 
the coupon today. We will send you full 
particulars explaining the LaSalle ‘‘Prob- 
lem Method’’ of home-training in Higher 
Accountancy. We will also send a copy of 
the famous k, ‘‘Ten Years’ Promotion 
in One’’—a book which tells how men with 
the aid of LaSalle training have gained in 
one year promotion which men without this 
training have not realized in ten. 


Send for your copy now! 









The Business 

Institution in the World 

Dept. 1083-HR Chicago, Ill 
Please send me catalog and 
full information ——— 
course and service I ve 
marked with an X below. 
Also a copy of your book, 
“Ten Years’ Promotion in 
One” all without obliga- 
tion to me. ; 
er Ac- { Training foi Dositions as Auditors, 
countancy { Certified Public Ac- 


Other LaSalle Training Courses 


LaSalleis the t business training institution 
in the world. It offers training for every important 
—— need. If interested in any of these courses, — 
¢ ere: 


Oo Business 
Administration 
O Fiona emeens 
F 
DO Business English 


O Businese Letter Writing 

Coaching for C. P. A. 
DO Law—Bar,LL.B.Degree () “and Institute Examin- 
0 Commercial Law ations 


Comp 
countants, Cost Accountants, etc. 


O Banking and Finance 
0 Bookkeeping 

O Commercial Spenich 
0 Public Speaking 
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For more than forty years Boston Garter has been a friend to 
men the world over. It not only keeps the old friends but makes 
many, many new ones each season. Most men ask for Boston 
Garter as a matter of course—the two words go so well together. 


George Frost Company, Makers, Boston 

















“DEFIES TIME AND THE ELEMENTS” 





Motorists 


who equip their cars with tops 
made of unknown materials add 
greatly to up-keep costs, 


Don’t Experiment 















Save the cost of several new 
tops by obtaining one good one, 
which you are sure to get if you 


USE DREDNAUT 
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Opening the Door Turns On 
the Light 


HE electric light in a storeroom 

was made to turn on automatic- 
ally when the door was opened by 
simply connecting it as shown in the 
illustration. 

Being of the pull-chain type of light 
socket, the two movements required to 
turn it on and 
off were alike. 

The chain 
wasconnected 
to one end of 
a screen-door 
) spring by a 
stout cord. 
The otherend 
of the spring 
.. {om was then con- 
Make the door operate nected to .an- 
the light switch automat- otherlengthof 
ically cord, which 

was fastened 
to the door, as can be seen above. 

The spring prevented damage to 
the switch, and when the door was 
opened the light was automatically 
turned on. Then, as the door was 
opened again when the occupant left, 
it was switched off. 






CHAIN SWITCH 
—— Ly VA 
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A Way to Replace Your 
Magneto Couplings 


SIMPLE way of replacing a 

coupling and magneto when the 
taper is worn is to true up the taper by 
using the compound rest on a lathe 
(not by moving the tailstock). Set 
the compound rest so that it will turn 
the new taper as shown in the illustra- 
tion. After the taper has been turned 
on the magneto shaft, do not move the 


~ ~ TOLD TAPER 
a 


\ 





ANGLE OF 
CHUCK COMPOUND REST LEFT 
é THE SAME FOR BOTH 

OPERATIONS ~ 


TOOL INVERTED _ a 

















The taper on a magneto coupling may 
be easily trued up by setting it in a lathe 


compound rest, but leave it at that 
setting. 

Put on the chuck, and turn up a 
new flange coupling, finishing it all but 
the taper. Then turn the boring 
tool upside down and run the lathe the 
same way as before, the tool cutting at 
the back instead of the front. The 
taper must be the same and the 
coupling will then fit perfectly. 
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The Simplest Drill-Press 
that Can Be Made 


J ERE is the simplest thing there 

is in the way of a drill-press. Use 

the ordinary hand-drill for the “‘busi- 
ness’ part of the apparatus, and secure 
it to a board. The exact method of 
securing it will depend largely upon 
the construction of the drill, but for 
one which has a handle in the frame, 
this can be unscrewed and a machine- 
screw of the right size and thread put 


THT 















An ordinary hand-drill and a wooden 
frame will make the simplest possible 
drill-press that does excellent work 


through the board and into the frame 
of the drill, in addition to which there 
must be another fastening to keep the 


tool in line. 


For the feeding mechanism, use a 
steel rod or a piece of tubing—sub- 
stantial brass tubing will answer—and 
arrange it to slide up and down in 
brackets under the drill-press, taking 
care that the rod is in line with the 
shaft of the drill. A little table on the 
top of the rod holds the work, which 
may be secured by means of an ordi- 
nary clamp. A lever acting on the 
lower end of the sliding rod serves as a 
feed, and is hung on a leather strip. 
As the holes drilled are rarely of any 
great depth, the tool can be arranged 
so that the operator sits in front of it 
and operates the feed lever with his 


knee, leaving both hands free. 


Another way in which the same 
principle can be applied is to rig a 
similar apparatus, but on a somewhat 
larger scale, using an ordinary brace 
and bit instead of the hand-drill. 
Some braces cannot be used in this 
way. The best for the purpose is the 
cheap kind without ratchet. This is 
surprisingly convenient in many cases, 
and it has the advantage that it will 
bore long, straight. holes with very 
little trouble and, by using a fairly 
long lever, as much pressure may be 
applied as is necessary for large bits. 
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Why Teeth Stain 





You leave a film-coat on them 


All statements approved by high dental authorities 


Most teeth are dimmed more or 
less by a film. Smokers’ teeth 
often become darkly coated. 

That film makes teeth look din- 
gy, and most tooth troubles are 
now traced to it. 


Millions now combat that film 
in a new, scientific way. This is 
to offer a test to you, to show the 
unique results. 


You must end film 


The film is viscous—you can feel 
it with your tongue. It clings to 
teeth, enters crevices and stays. 


Ordinary brushing methods leave 
much of this film intact. So mil- 
lions find that well-brushed teeth 
discolor and decay. You must at- 
tack film in a better way, else you 
will suffer from it. 


It is the film-coat that discolors, 
not the teeth. Film is the basis 
of tartar. It holds food substance 
which ferments and forms acid. 
It holds the acid in contact with 
the teeth to cause decay. 

Millions of germs breed in it. 
They, with tartar, are the chief 
cause of pyorrhea. 


Efficient ways 
Dental science, after painstaking 
research, has developed effective 
ways to fight film. The world’s 
highest authorities now approve 
them, after careful tests. 


These ways are combined in a 


‘dentifrice called Pepsodent. And 


leading dentists everywhere now 
advise its daily use. A ten-day 
tube is being sent to everyone 
who asks. ; 


Watch these new effects 


One ingredient is pepsin. One mul- 
tiplies the starch digestant in the saliva 
to dissolve the starch deposits that cling. 
One multiplies the alkalinity of the sa- 
liva to neutralize mouth acids as they 
form. 


Two factors directly attack the film. 


One keeps the teeth so highly polished 


that film cannot easily cling. 
Pepsodent has brought a new era in 


Pepsadent 


The New-Day Dentifrice 
Ascientific film combatant com- 


bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 
by all druggists in large tubes. 


teeth cleaning. It fights the tooth de- 
stroyers as was never done before. 

Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after using. 
Mark the absence of the slimy film. 
See how teeth whiten as the film-coat 
disappears. 

You will always brush teeth in this 
new way when you watch the results for 
a week. Cut out the coupon now. 


Pere OF See eee & ae om ane &e OD oD ow wry 


10-Day Tube Free : 


THE PEPSODENT COMPANY, 
Dept. 786, 1104 S. Wabash Ave., 
Chicago, IIL 
Mail 10-Day Tube of Pepsodent to 





Only ene tube bo a femily 
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STAMM 


your days that you chanced to see this page. 


YOUCAN DOIT! START TODAY! 


If you are clinging to a low-pay, insignificant place in the business 
world, just because you think’ you don’t know as much, or that 
you aren't “‘clever,"’ or that you haven’t as good an opportunity as 
the “bigger” men of your community, you are the man I’m 
talking to—because I know you are mistaken. 

The “Puckett Method” has started hundreds of dissatisfied mid- 
dle aged men‘and young men on the high road to financial success. 
All I want is a chance to show you, and I know I can show you if 
you will send me, at once, the attached coupon. This will take but 
a moment—and a two cent stamp—and it may mean the turning 
point in your life, for I claim any man or boy 
apply the principles of the ‘“‘Pucket Method” to his life for one 


: year, will DOUBLE HIS INCOME. 
t W. Puckett Learn the secret of success—that success which comes with aS 
the assurance of money in the bank, of work well done, of 42 2 
service well rendered, and of joy and comfort in the home. vs 6 
If you will only give me the opportunity to “‘jar you loose’’—to induce you to IIS SH 
lift up your head—-to make your eyes sparkle with a new confidencein your- 40  @o 
self—-and to cause you to rise up and go after the bigger things of life which 
you long to possess—in short, if you will let the ‘‘Puckett Method” point 
you to real, substantial, financial success, I know you will rejoice to the end of 


I want you to know all about the “‘Puckett Method.’ Send the coupon 4. P 
today for a FREE copy of the booklet: “HOW TO DOUBLE YOUR INCOME IN ONE YEAR.” 1 £ <* 3 
Mail the coupon to THE PUCKETT METHOD CORPORATION 4¥.s" .o.* 
352 West Wayne St., Fort Wayne, Indiana ~ 4 
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get my large 


If you stammer attend no stammering school till you my 
FREE book entitled “STAMMERING, Its Origin and The Ade 
wanced Natural Method of Cure,” bound in cloth and stamped ia 
pure gold. Ask for special tuition rate and a FREE copy 
of “The Natural Speech Magazine.” Largest, best equipped and 
most successful a: in the en a Any = of stammering, 
etuttering, etc. ‘o sing-song or time t. ite today. 

The Western Scheel, 2335 Grand Ave.,; Milwaukee, Wis 





Pia |_earn Piano! 


Sas 

musicians and or 

Play chords at once and comp 
sons. Scientific yet easy to understand. 
ners or ers, old or Coane. an 
Write today for 64-page free book. 
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Mm LEARN 
Pil BY DOING 


Every phase of all 
branches of 












taught by 


Actual Practice 
In America’s foremost and oldest 
institution for trade training. 


No Books Used 


Individual Instruction. 
Any Day 
Write for FREE 64-page catalog 
THE NEW YORK 
ELECTRICAL SCHOOL 
40 West 17th St., New York City 





ELECTRICITY . 














M.L. QUINN CONSERVATORY, Studio ZJ, 588 Columbia Read, Beston, 25 Mass 


. New Big No. 14-200 pp. Wireless 
and 100 pp. Electrical Catalog 


Wireless catalog mailed for 12c and 
electrical catalog for 6c. You may 
deduct this amount on first $1.00 
purchase. Catalog not sent other- 
wise. Ay wireless amateur will tell 
you it is the one catalog to have. 
As an encyclopedia of information 
it is invaluable. The largest and 
most elaborate radio catalog pub- 
lished. Values that cannot be 
duplicated elsewhere. 


THE WILLIAM B. DUCK COMPANY 
212-214 Superior St. TOLEDO, OHIO 


Diamonds on, 26:2 
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f Representing and Sellin GAS 
N high-priced gasoline. The remedy has been found. Letters from 
over, ‘America testify that wonderful chemical discovery saves up to 40% of 








s MIRACLE MOTOR GAS 


re increases mileage; prevents carbon. If 100 ppiione of gasoline gives r= 
,500 miles, 100 gallons of gro - of .00 
worth) gives you 2,000 mifes. Equal to 35 gallons of gasoline for $1.00—3 cents 
agallon. Guaranteed harmless to any motor. 


ine and 1 package iracleMotor Gas ($ 


One Pagkage FREE, Ofer Miracle Men Make $125 A Week 


very Motorist 
Save & to 4% on oline. Mir- 


sentatives ee. gan oh So Se =e COUPON « @ @ = = — 


We want 
: here. Unlimited possibilities—ex- ‘ 
acle Motor Gas will doit and we- Wier’. ‘territory— et; © Miracle Mfg. 70 Miracle Bidg., Toledo, O. 
"ll prove it. Mail counce os ha a aaa to mak © $5. m9 te 915,000 i werent pes ition is all a ter it, yi plan i 
. Y J + mail cou now. ive 7 * ‘ 

Me Seon Waa cosighed ~ Over 8.000.000 autos and trucks in § Enclosed. is ) ong for two pac! .00 worth) of 

; 4 aT] r the U. 8. beside tractors, en- Miracle Motor Gas. If not sati: . after using them, t 
using, Say so and we return you gines, etc. We advertise help | you will return my dollar. 
dollar. You needn't return athing. you sell. Our guarantee protects i 
This applies on first order only. vou. Use coupon NOW. 


THE MIRACLE MFG. COMPANY 
Mirecle Bldg.’ Toledo, O. 
ae nee Comunale vings Bank and Hest Company 
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Popular Science Monthly 
Making a Useful Bathtub 


Drain-Cleaner 


ATHTUB drain-pipes will get 
clogged up at times and prove 
very difficult to clear on account of 
the small diameter of the discharge 
pipe. After working over three hours. 
with a plumber’s rubber suction pump, 
that failed to remove the deposit, the 
writer made the device shown in the 
illustration that did the work in less 
than two minutes. 

Obtain from a hardware store a 
tapered rubber plug measuring 1! in. 
wide across the top and 1% in. wide 
at the bottom. The plug as bought 
will be found to have a rubber ridge 
on top, to which is fastened a nickel- 
plated lifting-ring. Cut the ridge off 
level with top and bore a hole in the 
center a trifle smaller than the outside 








Don’t call the plumber when the drain- 
pipe clogs, for you can make a device 
which will free it of any deposit 


diameter of a short section of '%-in. 
iron pipe, the latter to have a length of 
3 in. and be threaded for all its length, 
or partly so, as preferred. Run a coup- 
ling on threads of pipe, then screw the 
latter through the rubber plug, after 
which place a locknut on the end of 
pipe to hold plug in place. Put the 
coupling close to the plug so as to grip 
it tightly. Place plug in place in tub 
and measure the distance from coup- 
ling pipe end to the.shoulder on the 
double faucets, allowing it. to be a 
little longer than is necessary. Then 
buy the required length of red rubber 
tubing of 1% in. inside diameter to fit 
the pipe near coupling, fastening the 
tubing tightly with wire, and the job 
is done. 

To use, put the tube end on faucets 
first, as far as it will go, then put the 
plug in place. If the tubing has the 
right length, it will be straight, and 
owing to its slight extra length, from 
the measured dimensions, it will 
exert a thrust against the bottom of 
tub and stay in position: against a 
water pressure of 90 lbs. or less; thus 
obviating the necessity of holding it in 
position while in use. When bought, 
the tubing will be found to be curved— 
and it will remain so—but this is an 
advantage, as it helps the cleaner to 
stay in place while in action. 
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A Paint-Pail Bracket from 
an Old Door-Hook 


ERE is how a paint-pail bracket 

was devised from an old door- 
hook. T’1is painter was a crank on 
hooks and declared that he would 
quit the job: unless he was provided 
with a paint-pail 
hook of some 
sort. When it § 
lookedas though / 
the wielder of 
the brush would 
pull his stakes 
and depart, the 
handy man of 
the place hove 
into view with 
a hook made 
from an old 6-in. 
door-hook. The 
eye which origi- 
nally accommodated the staple was 
straightened out and flattened in the 
manner shown above. Likewise a 
20-penny spike was flattened at one 
end after the head had been removed, 
and a hole was drilled through it. A 
similar hole was drilled through the 
square door-hook about 1 in. from 
the end, as shown, and the two held 
together with a rivet. All that was 
necessary then was to bendup 4 in. 
of the flattened end, which, when 
in use, slips under the edge of one 
of the clapboards or sheets of siding. 
The point of the spike is set to bear 
against the side of the building lower 
down, to bring the hook out at right 
angles to the building, and the paint- 
pail is hung on the outer end as 
shown.—DALE VAN HORN. 


EYE OPENED AND SHAPED 
TO HOOK UNDER SIDING 








Why reach down for 
the paint-pail when 
you can make this 
bracket? 


To Repair a Curtain-Roller 
that Has Split 


HEN cutting a wooden curtain- 
roller to an undersized window, 
it sometimes happens that the grain 
of the wood runs very much on the 










bias. Driving a stout pin into it may 
cause a portion 
a WAShER _ORCAK of the roller to 
ZS split off, as in 

> Fig. 1. 
FIG| A good pre- 
ventive for this 
BOLT oR fault is to use 


SCREW the brass cap 
F1G.2. from an old 
Brass cap = dry- battery 

carbon. The 


cap is provided 
with a screw 
which answers 





a ca 
FIG.3. 


An improvised’ roller 


cap can be made the purpose of 
pe eed pas ’ battery the pin (Fig. 2). 
Break the 


battery carbon off level with the rim 
of the cap and crack it in pieces, then 
remove the pieces. Set the cap on 
the end of the roller and secure it 
with brads as shown in Fig. 3. Should 
the split occur despite your care in cut- 
ting it down, the wooden parts may be 
glued and then secured as described. 


“YY AM the great American Giant— 
THE AUTOMOTIVE INDUSTRY. 


‘““y HAVE turned out every one of the 

millions and millions of Automobiles, 
trucks, tractors, airplanes, motor boats, 
and motorized farm plants and engines in 
use today. I am just a little over 25 
years old. Think of what I have accom- 
plished! Yet what I have done is nothing 
to what I shall do in the next few years. 
Why, I’ve only just -started! I will 
expand to proportions beyond the dreams 
of men of today. And I will take millions 
of men along with me and make them 
rich. You can be one of them if you will 
start now and get your training as a prac- 
tical automotive man. 


‘““T MUST have men at once! Every ten 
of the 7 million automobiles in use to- 
day require the services of a trained 
man. Trucks and tractors require even 
more. Right now there is less than ONE 
man for every FOUR places in the Auto- 
mobile world calling urgently for men. 


“ DERHAPS you think you might get 
the training you need in a factory or 

a garage. I say no to that. During the 
war a factory man was being examined 
after his enlistment to find out what he 
could do best. 

““What is your vocation?’ the ex- 
aminer asked. : 

‘“** Automobile man,’ the soldier. said. 

“*Where did you work?’ 

“*Tn a factory in Detroit.’ 

““*What did you do there?’ 

“*T tightened bolt 14.’ 

“The ‘Pick-it-up’ man in factory, 
shop or garage finds that nobody is in- 
terested in making him an all around man. 


“"TSHERE’S only one way to get 

thorough information about motor 
machinery. You have to get your hands 
on it and into it while somebody who 
knows all about it explains the workings 
and the whys. 


~ YAFHERE can you get that kind of 
training? I will tell you. I have 
taken careful note of all the men in 
auto factories, garages, ‘offices, etc., and 
I have observed that the ones who proud- 
ly claim to be RAHE TRAINED MEN 


tractors, etc., and get on faster. 


“TSHESE men call themselves RAHE 

TRAINED MEN because they are 
graduates of the RAHE AUTO AND 
TRACTOR SCHOOL. I have investi- 
gated the RAHE school and strongly 
urge you to go there for your training. 
Thirteen years ago a man named Henry 


HENRY J. RAHE 
Box 2888, Kansas City, Mo. 


and showing opportunities now open. All Sent FR 





Pewee esses ee eS sees sesese sete eeTes CHOU SUOES © © 


know more about automobiles, trucks, . 


I Want a Million Men! 
All Ages Over 16. 


I Offer You the Biggest Opportunity 
Open in the U. S. Today 


J. Rahe started this school in a small way, 
Today the RAHE AUTO & TRACTOR 
SCHOOL represents a two million dollar 
investment that has turned out over 35,- 
000 successful graduates. It has four im- 
mense buildings, 45 acres of floor and 
operating space, tractor, farm and all the 
training facilities any man could ask. 


OY fabed ty any special schooling 
any man 16 years old or older, 
can go to the RAHE SCHOOL and in 6 
to 8 weeks learn thoroughly what he 
needs to know. Mr. Rahe trains with 
tools, not books, and his school has a 
large number of Master Instructors and 
Assistants who give every student per- 
sonal attention. There is no other place 
in the country where you can get this 
wonderful RAHE training. 


“N° other auto school in America 
is organized like the RAHE 
SCHOOL. The RAHE students do not 
live in the school buildings. It is the 
history of such conditions that it is diffi- 
cult to keep men in good health. Mr. 
Rahe has found by experience that it is 
better for students to live in private resi- 
dences. There are a large number of pri- 
vate homes within walking distance of 
the school which provide board and room 
for the Rahe students. The main school 
building is high, surrounded by one ‘of 
the city’s most beautiful boulevards and 
is of flood daylight construction. 


Be. frees: you KNOW HOW you can 
get your own price and take’a 
position or start a garage and repair shop 
of your own pretty near anywhere you 
want—in Maine or California, in Texas 
or Minnesota. I pay trained motor 
mechanics from $150 to $500 a month. 
Trained men who choose to go into 
business for themselves make upwards 
of $5,000 a year. There are today more 
than 35,000 towns and rural communities 
in the United States without a garage or 
repair shop of any kind. My advice to 
you is to get your training now. After 
that, you can just about take your pick 
out of hundreds of good opportuntties 
that will be LOOKING FOR YOU. 


“Y URGE you to write to Mr. Rahe 

and ask him to send you a remark- 
able book he has published showing the 
unlimited opportunities open in the vast 
Automobile World and also tell you what 
the 35,000 graduates of his school say. 
Use the couponattached.” Write to day to 


HENRY J. RAHE 
Box 2888 


KANSAS CITY, MO. 


MAIL THIS COUPON 


Please zend me special tuition offer and big G8-page illustrated book giving proof of graduates’ success 
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OUmey be instrument with complete musical 
Pay tad For a ne ek "s free mp at home. ie eblige- 
at our expense efter trial if you wish. 


es a lined ease, self instructor, music 
andall accessories at factory cost. A tremendous saving. 


Convenient Monthly Payments 
Eccasmms ane banee chores tas raed bes tie cee 
Send Coupon for Beautiful New Coteleg 


fllustrated with price, easy terms 
Ree irom eee er ee Write today. - 


17 
dhe Eadeleh Work yer Ag ty dll 


catalog illustrated in color with full de- 
faite ot We Porittzer Complete Outhite and free trial and eaay 






































If you play quaint, dreamy Ha- 
waiian music or latest songs on 
everywhere. e 
20 simple lessons; give you free 
with every course a “genuine 
Hawaiian Ukulele, is. ov 
= —no extras a i 
the sto: ry of Hawatian musi. 
jo obligations 


The Hawatian agg of Music 
1400 Broadway, Dept New York 


‘BOWLEGSandk KNOCK-KNEES” 
UNSIGHTLY 


SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 


The Perfect Leg Forms 


You will oy 9 
absolutely free 








PERFECT SALES CO. ,140 W. Mayfield Ave., Dept. 45, Chicago, Ill. 


'@ . Ye Ss Ske wo: SCHOOL OR iS 





1S AND MUMBER im CLASS. 
Either pin Mlustrated made with any 3 letters 
and 2 ficures, one or two colors enamel. Silver 
S 25¢ ea., $2.50 doz. Sterling silver, 50¢ 
00 doz. Write for new catalog. 
BASTIAN BROS, CO. 
‘a Bastian Bidg., Rochester, N.Y. 


Geant in Spare Time to 
bea CIVIL E1 ENGINEER 
Ear $1500 to $5000 Yearly 


Here's yw big Ghapee to be- 
come a fu ey Civil ees 
With this set of books you can fit 
yourself to make big money, in 
the greatest outdoor profession 
a cage Offer folly explained in 


Good only within bound- 
aries of the U.S. ad Canada. SU ie 
Great Books Shipped FREE 
75c a Weelk tints 


"FREE TRIAL. 

Nine big leather-bound volumes; Pages, 
5%x8 inches; 3000 plates, maps, pn etc. 
Written by world’s A sree civil engineers. Books 
tell you ALL UT surveying; highway con- 
struction; callin engineering; earth work; speci- 
tions; ——s contracts; bridge engineering; 
masonry ; einforced concrete; water supply ; 
sewers and drains; water power equipment; irri- 
— engineering—etc., etc. Written in simple 

age—every point madc plain. 


Consulting Service Free 
A $12 Consulting Membership solves your difficult 
Problems for a whole year. FREEwith the set of books. 


SEND NO MONEY—JUST THE COUPON! 



























out this mail i your name and 

eiavene( ne anes) sand 1.4 alto me our Famous 
by return mail, postpaid. You 

oe 80 deve FREE; then if You like it, pa Ay 

i ‘If Aw a don’t like it return it. SEND NO MONEY. 

MORE COMPANY, Dept.397 St. Louis, Mo, 





DEAFNESS IS MISERY 


t Steowt because I-was Deaf and had Head Noises 
years. My invisible Antiseptic Ear 
a restored my nasa _" * Head Noites, 
and will do it for iny Megaphones. 
Cannot be seen w » Efective when Deafness 
is caused by Catarrh or gy Partially or 
Wholly Destroyed hor by es Easy to est i in, 
easy to take out. Are “Ussenn Cruz Comlorts’ 
expensive. Write for Booklet and my ath 
statement of how I recovered my hearing. 


4. O. LEONARD 








Suite 301, 70 5th Avenue - - New York City 
—— your own water 
for drinking, auto bat- 


S : i LL teries and industrial ye 


WATER STILLS made of heavy copper, two and four 
gallon capacity, $25 and $50 respectively. Large 
se nae agg ives rapid condensation; material, 

operating,, principle uaranteed. 
WORKS LIKE. AC Prompt s =v = 


express — cash, money-order or bank d 
ETAL PRODUCTS CO 
496 a Bidg., St. Paul, Mino. 
Sales registered with Internal Revenue Dept. 














a Traffic Man 


Earn °50 to S150 Weekly 


ow tomact Traffic Requirements—they earn 


large salaries. : 
Easil Fit 
You Can Vanmunell 7 


Command a 


ary 
$3,500 to$10,000 $ 





SIGN AND 
MAIL THIS NOW 
Interstate Traffic 
School 
530 Traffic Bldg., 
Fort Wayne, Ind. < 
-If_ you & 


Gentlemen: 
can do for me all you ; 
our advertise 





ment, I ‘would like full <= 
particulars. 








Popular Science Monthly 


Making an Air-Compressor 
of an Old Boiler 


HERE a steady supply of air at 
pressure is required, it can be 
obtained by using an old water-tank, 
such as is used for hot water, and con- 
necting the tank with the water supply 
in any convenient way. The idea is to 
allow water to run into the tank, 
thereby compressing the air in it, and 
piping the air to 
the blowpipe or 
other work from 
the top. 
When the tank 
becomes full, the 
water is drained 





AIR-LINE PIPE 









; 
off; but where a 
the volume of air | 
required is not | HOSE To 
FAUCET 


great, a very con- 
siderable amount \ 
ORAIN-COCK 


of work can be ; 
done on one filling Compressed-air plant 
f water made from an old 
. en kitchen boiler 

It will facilitate 


matters and economize water and 
time if the tank is first pumped up 
to working pressure with an ordi- 
nary foot-pump connected to the air 
outlet. After that, any desired pres- 
sure can be obtained by regulating 
the flow of water. If the tank is old 
and leaky, it can be made serviceable 
by coating the inside with tar, heating 
the tank in order to keep the tar 
liquid long enough so the tank can be 
rolled around to carry the tar to all 
parts. Drain out the surplus through 
the openings. Needless to say, all 
valves must be removed while this is 
being done. 


A Spark-Plug Tester for 
the Use of Garagemen 


T is difficult to determine the con- 
dition of a spark-plug, unless the 
plug can be subjected to pressure, for 
under atmospheric pressure a spark 
will leap across the electrode gap, 
even if the porcelain or mica is broken 
down. For this reason, every garage 
or repair-shop should have a compres- 
sion tester, a 
device in which 
the plug may be 
placed and sub- 
jected to a pres- 
sure of from 60 
to 75 lbs. a sq. 
in., then con- 
nected with a 
coil and the ac- 


SPARHEPLUG BEING 


w, 1 


CONNECTION tion of the spark 
noted. 
Tomake such 


SHELL 
PEEP-HOLE 





a testing - box. 
obtain a 4-in. 
iron pipe nip- 
ple, about 6 in. 
in length, and 
fit it with two pipe caps. In one of 
the pipe caps drill and tap a hole 
large enough to receive the spark-plug. 
Usually two testers will be necessary, 


PLATE-GLASS 


This spark-plug 
tester will detect 
defects immediately 
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one for 14-in. plugs, the other for 34-in. 
plugs, since these two sizes are most 
common. 

In the other end drill two holes; a 
small one, about Y%-in. pipe-thread 
size, the other for a 34-in. spark-plug. 
The smaller hole is for connection 
with the compressed-air tank, or a tire 
pump, while the larger, which should 
be in the center, is to be fitted with a 
second spark-plug, especially prepared. 

This latter spark-plug is to be used 
as a window, so the porcelain must be 
removed and a round piece of plate- 
glass substituted. 


A Simple Tire-Remover 
for Split Rims 


NY ONE who pulls and tugs on a 
A split rim in an endeavor to re- 
move the tire is as foolish as the fellow 
who tries to blow up a tire with his 
mouth.and lungs. It is an easy matter 
for any one to make a split-rim con- 
tracting-tool that will do the work 
without wasting one’s strength. 

The essential parts are three chains, 
three hooks, and a twisting-post. The 
latter may be made from a piece of 
2-in. iron pipe, about 6 in. in length. 
Each of the three chains is fitted 
with a hook which is bent to fit over 





The pipe revolving upon the chains and 
clamps easily pulls out the split rim 
far enough for it to be removed 


the edge of the rim. The other ends 
of the chains are fastened to the pipe 
and spaced 120° apart, as shown in the 
sketch. 

Two holes are drilled in the 2-in. pipe 
at opposite sides to admit a 1-in. 
bar for twisting. ‘To use the device 
the chain hooks are put into place on 
the rim and the pipe given a twist.~ 
This action winds the chains around 
the pipe, yet so great is the leverage 
obtainable that little actual strength is 
required to contract the rim. The 
illustration clearly shows the device 
and its attachment to the rim. 

Try out this idea, and removing and 
replacing tires will be an easy job. If 
a little graphite is applied to the rim 
at the time of removal, tire-removing 
will be made even more easy. 

For those who have. bruised. their 
fingers in removing split rims, this tire- 
remover will prove invaluable, for it 
eliminates all chance of injury to the 
person operating it. 

























Saxophones 


A Buescher True-Tone Saxophone opens the way for 
you to double your income, double your opportuni- 
ties and double your popularity and pleasure. It is easy 
for the beginner—you can learn to play the scale in one 
hour's practice and take your place in the band within 
90 days. Practice is a pleasure rather than an effort. 
Aclarinet player can make the change almost at once. 


Tom Brown’s Choice 
Tom Brown, of, the famous Six Brown 
Brothers, the highest priced musical 
act, writes: 




















“7 si ae Envoiite, Jan: 41920. 
uescher Band Instrument Co., 
B aE Bane Elkhart, Indiana. 

oo ree Dear Sirs: 
,Tells what each I want tocongratulate you on the 
‘Saxophoneis best wonderful success you haveachieved 
ee ae in the perfecting to’ the extent that 


quartettes, sex- 


tettes, oc xophones. Particularly do 5 ; 







Ne have of your famous True-Tone 


in regular band oF they appeal. to the pro- jy 
full Saxo one fessional saxophonist v\% “~ 
Band, ‘cphow ts Will F. eek. that, first of all, must a a 


parts in orchestra, and familiarizes y 
with = facts pod omy would like to Rms 
whether a beginner, amateur or 
professional. iti jllustrates sad folly ~ 
scribes the virtues of each model of 
Saxophone Family. Ask for your or, 


Buescher-Grand Cornet 


is a graceful and classic model of art that 
comeneeey fulfills the requirements of the 
Cornetist.. Any player with fair ability can 
~~ to ~¢ to ngh C or vice versa with 


have Fone ptoap in tone 
production aud a quality 
of workmanshi t will enable the instrumens 
\to ‘withstand the Strain of every day use: 

The fact of your having eliminated unreliable 
features that existed in other peeees in the fe 
ment of your improved models trompted me to 
adopt them generally for my aime different musi- 

Organizations, nearly every member of which 
are using to their entire satisfaction your True- 
one Instruments. 

My records show se. with my 
last order placed wi 
























produce F (5th line), G (ist days ago, that this + ke 37 

ge on yg 2nd space above True Tone Tastrumente that I 

party and Vaistivetis One oe extreme have pure ce January 

effort or pinching. tone is smooth and even thoughout 1918. Without say any 

the aw Its valve action permits the utmost agility more, this should indicate to 
rai 


‘you that 1 consider your in- 


Buescher-Grand Trombones enable le you te todo nod welts giruments the | best that itis possi- 


aan esses ble 

a aides avd perfect Ules Let us at you ill fosters slows Vers be y tral ad sincerely yours, 
and desestovvemateet. All True-Tone I pavers coleees The other well-known Profes- 
with our patented Split-No-Tone Bell. sionals whose portr its are aleg 
Free Trial—Easy Payments 


You can order any Buescher instrument without paying 
one cent in advance, and try it six days in your own 
home, without obligation. If perfectly sa » Pay for 

monthly Ask us to send you 


tra lnstruments 
free. 












Buescher mane 
nstrument Co. S emuiiting 
Ikhart, Indiana Affonzo ¢ 











If You CanTellaLachnite from 
a Diamond, Send It Back 


Here ig a man made gem that has the eternal fie of the diamond Itiscut like a 


diamond, the diamond tests and is guaranteed forever. Over 
We will send your cerscnes the twa assed shore aaa 


Send No Money be ee 
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Have Cozy Rooms 
For 20c a Day 


Now made possible by this latest Larkin Factory-to- 
Family plan. One to three rooms furnished com- 
pletely for only 20c a day. 


1000 Beautiful Furnishings 
Await Your Choosing 


Welcome surprises await you in the large amount 
of furnishing you- can do at small expense. High 

; quality Furnishings of tasty and beautiful 
¥e design, on easy terms, at rock- 
» bottom prices surely merit 
your investigation. 


Big Helpful Book 
Now FREE 


Wi Every one of its 128 pages con- 
tains intensely interesting offers 
for the home f lover. Write for 




















A Tube-Pulling Wrench that 
Is Easy to Make 


NUMBER of short tubes or 
bushings which were a snug fit in 
larger and longer ones were to be re- 
moved, and after machine work was 
performed on them they were replaced. 
A wrench to grip them on the inside 
was needed, since that was the only 
place to get a grip to remove them. 

















An entirely efficient tube-pulling wrench 
can be made as described in this article 


The illustration shows the tool made 
for the work. 

A piece of tool steel A was turned in 
the lathe to the shape shown, the size 
G was machined for the length of the 
dimension E to a sliding fit on the in- 
side of the short tubes. 

A small hole was drilled through the 
center of A nearly a third of its length, 
and a larger one two thirds of the way 
from the larger end. 

A cone was formed at C and threads 
tapped for a short distance in the 
larger hole at H. Narrow slots D were 
cut in the milling machine and a pin B 
with a cone point the same angle as the 
one at C, which, when made to fit was 
trued up and a hole bored at the outer 
end for a short pin to serve as a handle. 
The pin was threaded to match those 
at H. Byturning this pin against the 
cone C the sides of the slotted portion 
of A expanded and had a tight hold on 
the inside of the small tubes. 

The shoulder F gaged the tool toa 
certain depth.—E. S. GOODELL. 


A Spring Binding-Post Made 
of One Piece of Metal 


Pagal ly made of one 
piece of metal makes a handy 
accessory for the amateur electrical 
experimenter. It is instantly ad- 


justed, simple to make, and costs 
little. 

Cut a piece of heavy spring brass 
the shape and dimensions shown in 














Dept. 1063-L. Chicago, Ill. 





Ww. ‘ 
LaSALLE EXTENSION UNIVERSITY 








A spring binding-post made in the man- 
ner illustrated insures a tight connec- 
tion for electrical current passing through 


the detail sketch. A No. 16 or No. 18 
gage will do. The hole in the center 
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or Local Classes. The largest practical art School in 
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papers and magazines. 
ASSOCIATED ART STUDIOS, 103 Flatiron Building, New York, N.Y. 
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is to fasten the post to a suitable 
base. The narrow section is bent so 
that when it passes through the ob- 
long opening in the opposite side, 
sufficient space will be provided be- 
tween the two pieces before the ends 
of the opening interfere. 

Also see that the tops of each side 
of the post do not touch before this 
same space is evident. Otherwise, 
the wire cannot be placed in the open- 
ing without some difficulty. 

The metal should have sufficient 
springiness so that when the ends are 
released, the wire will be held securely 
between the sides of the post. 

These can be used to connect the 
ends of two stray wires or to fasten to 
apparatus as permanent posts. 


The Way to Cut Large Holes 
in Wood 


LTHOUGH this method of cutting 
large holes may be used for cut- 
ting thin metal, and even glass, it is 
more practical for use on wood, 
especially where such devices as clocks, 
ammeters, etc., are to be installed on 
the dashboard or instrument board of 
an automobile. 
Obtain an old strip of band-saw and 
draw the temper by heating it to a 





A strip of band-saw bent into a circle 
and riveted will cut any size hole 


red heat in the fire, then letting it cool. 
The saw may then be bent into the 
circle desired and the ends cut and 
riveted to make a complete circle. 
After this is done, round off both ends 
of a flat piece of oak board to fit the 
inside of the circle and with four brads, 
fasten the circle to the board. Find the 
center of the device and passa bolt 
through the board, thread on a nut, 
and it is done. It may be used in a 
bit-brace and will cut a_ perfectly 
round hole. 

If more than one hole is to be cut, or 
if the device is made for use in the 
garage, the saw should be tempered 
again after it has been bent and 
riveted. To do this, heat to’a bright 
cherry red, quench in water and draw 
the temper by holding for a short time 


in the heat, until the metal turns to a 


dark blue. ve HE 











URING this period of unsettled 

prices and uncertain values, there 
is added satisfaction in selecting The 
Florsheim Shoe and knowing that you 
receive all you pay for. 





Consider the wear, not the 
price per pair. Look for the 
quality mark “Florsheim.” 
Write for booklet ‘Styles 
of the Times.” 


THE FLORSHEIM SHOE 
COMPANY 
Chicago U.S.A. 


The Moreland—Style M-48 














LEARN a Ib) 
‘Motor Mechanics =7)¢y. 
By Big ShopStandards 43.77 


- TRACTOR OPERATIC 


To be successful, whether on the farm or in the city, you’ve got 
to know motor mechanics. Our highly skilled master mechanics 
teach the most standard and practical “Horse sense’ methods. 
You learn—by doing—everything about care, repair and operation 
of auto, truck, tractor, stationary gas engines and aeroplane me- 
chanics. No text-books or unnecessary lectures. No education or 
experience necessary. No age limit. 


Learn Here in 7 Weeks Learn where you work with 


the most modern equipment 
and motors of latest design including the Liberty Motor,—slowly, 
surely, step by step. Our graduates are recognized everywhere as 
exceptionally competent workmen. Thousands are holding. fine 
posifions or making money fast running their own garages. ; Life 
membership privileges. White stu- Official Hart-Parr School 
dents only accepted. for training purchasers of their 


Special Business Course FREE sion 


repair and’ op- 
includes shop records and management. — ae 
) 


Free Y. M. C: A. advantages—swimming 


pool, boxing, wrestling, 
etc.—no extra charge. ‘4 
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Hennessy, 
and 


Frank D. Hennessy, President 


Iowa State Auto & Tractor School 
“The Quality School” 


Pronounced by Official Inspectors 
“one of the best schools in the country”’ 


769 Nebraska St., Sioux City, lowa 


lowa State Auto 
& Tractor, School, 
269 Nebraska 8t., Sioux City, lows 
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What Would It Mean| 
—To YOU—To 


Have Muscles 


Like These ? 


It would mean tremendous 
strength, putting you in 

a class above your 
fellows. It would 
mean that you 4 
could outdo them £ 
in feats of 
strength and be 
a leader of men. 
It would mean 
a strong person- 
ality because of 
your command- 
ing appearance, 
thereby assuring 
you of success in . 
+ both the business EARLE LIEDERMAN 
and social world. The Aeme of Physical Perfection 
It would mean 

added lung power, unlimited vitality and 
perfect health; removing all fears of indi- 
gestion and disorders which undermine 
the average man and make him old long 
before his time. 


All These Things Are Yours 


I absolutely guarantee to do all this and more for 
you. I have found the short cut to physical perfection 
and applied it on my own body, proving its results. I 
have personally trained many of the world’s strongest 
men by this same method. Why waste your time and 
money with old-time worthless methods? If you are 
desirous of being a real robust man, follow the path of 
those who have already made a success. Come now, 
get busy, for every day counts. 


Send for My New Book, 


‘“‘Muscular Development’’ 


It tells the secret. Handsomely illustrated with 25 
full-page photographs of myself and some of the world’s 
best athletes whom 1 have trained. Also contains full 

rticulars of my splendid offer to you. The valuable 
book and special fs will be sent on receipt of only 10c, 
stamps or coin, to cover cost of wrapping and mailing. 

Don’t miss this opportunity. Sit right down now 
and fill in the coupon. The sooner you get started on 
the road to health the easier it will be to reach perfect 
manhood. Don't drag along one day longer—mail the 
coupon to-day. 


EARLE E. LIEDERMAN 
Dept. 1310 305 Broadway New York 
















EARLE E. LIEDERMAN, 
Dept. 1310, 305 Broadway, New York City 


’ Dear Sir:—I enclose herewith 10c for which you are to 
send me, without any obligation on my part whatever, a 

Y of your latest book, “Muscular Development.” 
(Please write or print plainly.) 





Use Your Head 


The man who succeeds is the man 
who uses his head. These practical 
books will put you on the road to 
success. 

MEANS MONEY TO YOU 

The most valuable techno-chemical 
formule book published, including 
over 10,000 selected scientific, chemi- 
cal, technological and practical recipes 
and processes is the 

TWENTIETH CENTURY BOOK OF 


Recipes, Formulas, and Processes 

This book of 800 pages, gives 
thousands of recipes for the manu- 
facture of valuable articles for every- 
day use. Hints, helps, practical 
ideas and secret processes are re- 
vealed within its pages. It covers 
every branch of the useful arts and 
tells thousands of ways of making 
money. Cloth binding. Price, post- 
paid, $4.00. 


POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York City 





Making Grooved Pulleys 
from Tin 


HEN you wish a grooved pulley 

for a toy machine, model, or 
other light use, you can make one out 
of sheet tin as described and save the 
expense of buying one. 

Cut out a disk of sheet tin about 
¥ in. larger in diameter than the 
pulley. Punch a hole in the center for 
the axle. Then 
from that 
point, scribe a 
circle on the tin 
with a _ sharp 
point. This 
should be % 
in. less in di- 
ameter than 
the tin itself. 

Then cut at 


right angles to sacte tiee itn dllitien atnate 
" & u e ge o © isk, 
ence with tin. snd bend to make lugs 


shown 

ner’s shears as 
far as the scribed circle and about 14 
in. apart, completely around the tin. 
This will leave lugs 14 in. high and 14 
in. wide which, when bent outward 
alternately, will form staggered sides 
of a groove and form a sort of grooved 
pulley which will serve all practical 
purposes. 

These dimensions for the lugs will 
do for all ordinary narrow belts, but 
can be varied to suit any conditions. 
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Seesaw Made of Plank and 
Wheel Felloes 


HANDY form of seesaw for the 
children is shown in the accom- 
panying illustration. It is portable, 
and thus makes itself useful in any 
location without having to hunt for a 
raised position on whith to rock it. 
The plank is of oak or hard pine 12 
ft. long by 12 in. wide by 114 in. thick. 
To each side, in the center and in 
exact line with each other, bolt two 
sections of a large wagon-wheel rim or 
felloe. These usually come in half 




















Lis" PLANK BOTTOM VIEW" 


The half wagon-wheels combining with the 
plank to make a safe seesaw for the children 


sections, but should be cut a trifle so 
that they do not make complete 
semicircles. : 

Then insert several braces between 
sections as shown so they will keep a 
uniform distance apart. 

This is a good idea for the children, 
because there is less danger of whirling 
and the possibility of the plank throw- 
ing itself off its fulerum and giving the 
riders a bad fall. 
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pforgetting 


Make Your Mind a File 


























— Not a Pile 
=i, Let me show you how to make your 
d as fo: -proof as a card index file. 


mind as 
When you wishtorecallaname, placeordate, 
must you grope in vain in a pile of miscel- 
laneous knowledge? Summoned to give facts 
bw Somes - pao pew by become a blank? 
. @ master of your mind’s infinite resources 
instead of a victim of its disordered details. 


KNOWLEDGE IS POWER 


and Memory is the Basis 
of All Knowledge 


I Have Helped Thousands 


The Dickson Method of Memoryand Mental 
Training, perfected by 20 years experience, 

recognized as the most thoro, efficient of 
its kind. Highly endorsed—easy to master. 
Give me 10 minutes a day and I will train your 
ify ideas, names, faces, 
vai a tantly. Develope self- 
control, concentration; overcomes bashfulness. 


Perfect Your Memory and Command 


What Salary You Will 
Send name and address and I will send a 
free, my interesting yn ed to / 


.”’ and unique Mem- o 
Ory Test; also tell you how to secyre free. _ 
2X to Speak In Public.” 
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ARMATURE AND MAGNET WINDING 
By Horstmann & Tousley 
A necessary book for Electricians. Full facts and 


dia: s, $1.75 postpaid. : 
Popular Science Monthly, 225 West 39th Street, New York 
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DO YOU LIKETO DRAW? 


Cartoonists are well paid 
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Emery-Wheels Are Easily 
Made at Home 


T is not hard tomake an emery-wheel 
that is very serviceable. In fact, it 


is so easy that no amateur mechanic. 


need be without wheels of almost any 
desired size and any grade. 

The first thing to do is to make 
a wood wheel of the right size, have it 
perfectly true and, preferably, run it on 
some sort of a metal hub. Around the 
rim glue securely a layer of felt, bind- 
ing the fabric tightly while the glue is 
drying and using a broad binding so 
that the felt will not be uneven. Then 
coat the felt surface with hot glue and 
roll it in emery or carborundum or 


whatever abrasive isto be used. Have : 


the abrasive hot—a good deal too hot 


to touch. It is important to have 
both glue and emery very hot. Put on 
three, or even 

four, coats of wood WHEEL FELT 


abrasive, waiting 
till one is thor- 
oughly dry and 
hard before put- 
ting on the next. 
Wait a good long 
time to be quite — 
sure of the hard- 
ness and dry- 





ness. This meth- =m. f ABRASNE: 
od is much more A layer of felt is glued 


satisfactory than 
the common one 
of trying to 
make the abra- 
sive stick to a plain wood surface, and 
is also an improvement over the use 


to the wheel. Upon 
this are several lay- 
ers of abrasive 


of a leather band as a base for the | 


abrasi /e. 


Guarding Automobile 
Springs from Dirt 


HE leaves of an automobile spring 

are intended to slide upon one an- 
other when the carisin motion. Many 
drivers allow their springs to get dirty, 
to go without lubrication, and to be- 
come very rusty. The leaves become 
so dirty that instead of sliding on each 
other, they work almost as if they were 
one solid piece of steel. Then, when 
the car strikes a hole or a bump in the 
road, the springs are compressed, and 
instead of each leaf working as a sep- 
arate unit, the lower leaves of a rusty 
spring are held fast to the upper leaves 
and the reaction from the compression 
of such a spring is many times greater 
than the reaction of a clean, well- 
lubricated spring where the leaves are 
allowed to slip one on another. 

The first step toward a remedy is to 
keep mud and dirt and all foreign mat- 
ter away from the springs. This can 
be done by covering the springs with 
boots, sewed together, made of a good 
grade of leather substitute. This ma- 
terial is thoroughly waterproof and will 
keep dirt and moisture away from the 
spring. The lubrication on springs 
protected in this way will remain in 
place a very long time. ' 
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By Knowing More 


MEN WANTED! 
ARCHITECT $5000 TO 2500c 
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LAWYER 50 
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ACCOUNTANT 4000 TO 
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RIGHT NOW Is 


Take the hours you idle away each 
week. Turn them into money-mak- 
ing, job-improving hours of study. 
All you need is ability to read and 
write and the determination to win. 
You can’t make a mistake. Our sys- 
tem of instruction won’t let. you. 


It is Easy to Master 
Any Subject Taught 
By Our Methods 


Every student’s work gets individual 
attention from men who know exact- 
ly what is right and what is wrong. 
Our faculty is composed of men who 
have made real successes in their 
chosen fields. You learn in months 
what took them years to find out. 


You Can 


alt 
ma Short tink 
to fill a 


BIG JOB 


Don’t be satisfied to take what 
comes. Go get the job you want. It is 
not hard to do when you are trained 
to fill it. The demand for good men 
in every walk of life is simply immense. 
There are far more jobs than there are 
trained men to fill them. Every day 
you put off preparing yourself for a 
better paying, more pleasant position 
is just so much time and money lost. 


the Time to Start 


Pick Out the Job 
You Want 


Office Men 


Credit Bon Ceakinnn Docker ate 
r en, Cashiers t 
Clerks,—32,500 to $7,500 a year. eons 


Factory Men 


Biestucel and Mocheniens Pacineses. Fac- 
ory Managers, Superintendents, Foremen, 
Tm and Draftsmen—$2,500 to $12,000 


Construction Men 


Civil and Structural Engineers, Transit Men, 
Comm eaaey 9 nee and Fore- 
men, Estimators, Designers and Draftsmen 
—$2,500 to $10,000 a year. 


Trades 


























And the beauty of it is Machinists and Tool Makers, Auto Re- 
ag a lg oe 

Everything Made Simple Makers and Telephone Men—$2,300 to $3,000 

As the Alphabet =. 

Where technical terms are used they . 

are explained and illustrated. Only Sees ams Letter irom 

simple English that any one can © roung Man ho 

understand is used. Hundreds of Grasped His Opportunity 

illustrations—diagrams and charts 

—make the study of our text books North Chatham, Mass. 

easy. Dear Sirs: 


I am enclosing a circular of the 
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Write TODAY for Latest Brown Tire Punnp, and thous thet ¥ 
Bulletin—FREE devices and is manufactured by the 


Brown Co. on a royalty. 
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you favor. Also learn how others and am glad to rtrd A wie 
have succeeded through our help. one in need of a course, as I feel that 
hie lof C nd it helped me greatly in my work. 
erican School of Correspondence Very truly yours, 
Dept. C—775 Mechanical C. GOULD WELD. 
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$100.00 A WEEK? 
)) ) Jove 


/ Tires 
' New! 


h 
Sa 


R. CHAS. EVANS, Ind., car- 
penter, past fifty, laid “aside 


saw and hammer, learned Tire Sur, ry 
within two weeks, nowhas thriving 
gery Station shown above. verages 
$100 we a week. Alwayshasmoney in oe 
Never pinched for ready cash. 
have to wait sot — ie Money fowsit in 
every hour of t’s a proposition 
YOU can handle. Let me equip a 


TrRESBES 


Station 


for YOU. Learn Tire Surgery—the new 
tire iring method. The QUICK and 
Lp 7 for repairing old, worn, 
ragged mand torn p costess. Adds 3. - to 
eage. ach you in fourteen 
short da ort dave. 5 Show ou how to be SUC- 
LM GER. Tell x ou how 
~ build BIG TRADE quickly. AS 
pointers that that make ou SUCCES. 
T. I put you into 
auto tedaay Le — that makes 
millionaires. Plac in DIRE 
LINE for SPEEDY PRAISE i in HIGHLY 
PROFITABLE FIELD. Nothing can 
stop you. Need noexperience. No special 
qualifications. No high education. Age 
makes no difference. 


$3,000 to $5,000 Year 
eeraae earnings. | M Many’ make more. 


Seven million cars warming over the 6 the Pon a 
Twenty-eight million ti: constant use. All 
are down, being cut, blownout, bruised 
hourly. by thousands roll- 
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ELECTRICIANS’ 
Wiring Manual 


By F. F. SENGSTOCK, E. E. 


This book contains all the essential infor- 
mation needed for the proper installation of 
lighting and power systems in houses and 
other buildings. It is-written in simple, 
plain English by an Electrical Engineer with 
many years’ experience on the Chicago 
Board of Underwriters. 

Profusely illustrated and contains many 
tables and formulas. 

448 Pages, 415 Illustrations. 

New Edition 1920. 


Pocket size, flexible binding. 
Price, Postpaid, $2.50 


POPULAR SCIENCE MONTHLY 
225 West 38th Street, New York 
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Making Gear Patterns in Sheet Metal 
By Thorton Hallett 


EARS for temporary use, as in 
model-making, experimental pur- 
poses, etc., can be made in the follow- 
ing manner by casting in soft metal 
and will be the means of saving much 
time, effort, and expense. 

First, it will be assumed that the 
gears are to run in conjunction with 
some already in use, so they will have 
the same tooth dimensions and general 
characteristics. Make a note of the 
thickness, diameter, number of teeth, 


CORE FOR HOLE 


STRAIGHT STRIP OF METAL 


==2=-y " 
- ) 
SS 
ORRUGATED AFTER PASSING 
THROUGH GEARS 














The pattern and sand box are shown at 
the left. At the right is the strip of 
tin being perforated through the gears 


etc., that the gear you desire to make 
shall have, and then proceed to dupli- 
cate the teeth of the ones you will 
copy as follows: 

If possible, adjust the gears in mesh 
so there will be some play between the 
top and bottom of the meshing teeth. 

Then procure a strip of light, soft 
sheet metal as wide as the thickness 
of the gear desired and three and a 
half times longer than the distance 
around the circumference. Start the 
gears on the machine and very care- 
fully feed the metal between them, 


just as washing is fed to a clothes- ' 


wringer. Be sure and hold it steadily 
at right angles to the face of the gears 
and do not force it through. ._The re- 
sult will be that the strip will be 
pressed into corrugations exactly du- 
plicating the teeth of the gears and can 
then be used for the pattern of a similar 
one. 

When sufficient teeth impressions 
have been run into the metal strip, 
remove it and bend it into a circle and 
rivet one end to the opposite end so 
that the required number of teeth are 
included. Then snip away the surplus 
metal. 

Make a shallow wooden box some- 
what larger than the desired gear and 
mark. a point in the: exact center. 


Then with a compass, scribe a circle - 


the outside dimension of the gear on 
the bottom of the box. This is used as 
a guide when laying the metal pattern 
out. Then affix a metal or clay spindle 
to the center of the box, which will 
act as a core for the shaft opening of 
gear. 

When this is done, set the pattern 
over the core and arrange in as good a 
circle as possible about the core. 
Then pour in wet sand between the 
pattern and the sides of the box, and 


pat down, gently forcing: it against 


112 


J . Di 
; a IRON aa 


all portions of the pattern until it 
assumes a perfectly circular shape, as 
indicated by the mark of the compass. 

Then, without disturbing the ar- 
rangement, pour in the casting metal. 
This can be lead, pewter, or babbitt 
metal for such temporary gears. The 
result, when cold, will be a very fair 
gear of soft metal which will mesh 
with its mates as well as a cut one. 

The keyway can be cut with a chisel. 
If the circumference is at all out of 
true, there will be sufficient metal in 
the casting so that it can be trued up 
in a lathe without sacrificing anything 
necessary. A shaft hole can also be 
quickly reamed out if necessary. 

This mold can be used over and over 
again if a sand bottom is used and the 
pattern is kept trued up to a true 
circular form. 


An Easy Way of Fastening 
a Wall Tablet 


Te attach a “Roll of Honor” 
tablet to the wall of a lodge room, 
and also to arrange it so as to be 
readily removed if necessary, I fitted 
it as shown in the illustration. 
Securing two small angle-irons I 
cut them so as to get four straight 
pieces. The reason I used angle-irons 
SIDE 
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Showing the side, front, and back of the 
tablet and how it is attached to the wall 


was that they were already bored and 
countersunk for screws. Four channels 
were then gouged out immediately 
back of the pillars, and ‘the angle- 
irons screwed across them. Four 
right-angled screw-hooks held the tab- 
let against the wall. Lifting up and out 
would permit the tablet to be removed. 

To allow for inequalities in the wall 
surface, I fitted the tablet so as to 
allow 3%-in. space between it and the 
wall, but I could have made it fit 
snugly by setting the angle-irons in 
depressions cut in the board so that 
they would have been flush with the 
surface of the back. 

When finished, the tablet will be 
flush with the wall and give the effect 
of being permanently fastened there. 
It can be removed for cleaning when 
necessary. 5 
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The Two-Unit Electric 
System 


Ignition is supplied by the war- 
tested Aero high tension magneto 
which sparks at a very low speed, 
thus rendering the Powerplus re- 
markably easy to start. 


The Lighting Unit is composed of 
a Splitdorf DU: direct current gen- 
erator, and. a 6 volt Wico battery. 
The headlight has a 21 candle- 
power main bulb and a 2 candle- 
power pilot. The tail light and horn 
are energized by the same system. 
A Splitdorf zero-centre ammeter is 
mounted on the top of the tank. 
Single wire system is used through- 
out. 


























Two-unit electric system 
sets motorcycle standard 


The appearance of the Two- 
Unit electric system in the 1920 
Powerplus justified the depen- 
dence the Motorcycle World 
places upon the manufacturers 
of the Indian to originate and 
develop new ideas in motor- 
cycle construction. 


First introduced in 1918, it was called 
the Two-Unit system because two dis- 
tinct requirements. have been met by a 
compact assembly which provides two 
entirely independent current sources. 
The ignition system and the lighting 
system have no relation in duty. Their 
electrical supply, therefore, is entirely 
independent of each other. | 


This step marks a new advance in both 
simplicity and efficiency —a characteristic 
Indian achievement. ? 


Department 38 . 


HENDEE MANUFACTURING COMPANY 
Springfield, Mass. 
The Largest Motorcycle Manufacturer in the World 
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Can you tell a YALE lock | 
at three yards? | 





*TAHE locks and keys that look 

like Yale at three yards are 

up against something else at three 

| feet—up against the reason that 

| made it worth while for them to 
look like Yale at all. 


Look for the name YALE— 

| it’s our signal to you that the 
lock is “right. -It is worth find- 

ing—because it means. steadfast- 

ness, when the going is .hardest. 


The Yale & Towne Mfg. Co. 
Makers of the Yale Locks 
General Offices & Works Stamford, Conn. 


New York Offices :: 9 E. 40th St. 
Chicago Office :: 77 East Lake St. 


| Canadian Yale and Towne Ltd., 
St. Catharines, Ont. 

















You don’t have to 
carry bricks 


The car with Garco lined 
brakes never plays craw-fish. When 
you stop it, it “stays put”. For the 
wheels are as firmly locked as though 
anchored to the ground. 


Unusual gripping qualities are built 
into Garco Asbestos Brake Lining. 
With untiring endurance it holds tight 
till you give the word to go ahead. 


The progressive dealer knows the 
Garco story. Ask him to tell it to you. 


General Asbestos & Rubber Co. 
Charleston, S. C. 


NEW YORK CHICAGO _—~PITTSBURGH 
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~A Compact Typewriter Table and Stool 


By Mortimer V. Tessier 


NE of the problems to solve in 
having your typewriter at home 
is to provide a proper table and seat 
which will have all the conveniences of 
an office without taking up much room 
and at the same time will make a pre- 
sentable appearance in the home. 
Here is a novel and compact outfit 
which requires but 31 in. by 15) in. 














but little space and gives one all:the con- 
veniences of an office desk 


top measure, and is only 27 in. in 
height. The stool has a hand hole in 
the center of the seat for handling 
and fits snugly under the table when 
not in use. 

Besides giving plenty of room, as the 
illustration shows, for the typewriter, 
there is room on each side of 
the machine for a full-size sheet 
of business-letter paper, and an 
upright drawer is provided at 
each end of the table large enough 
to accommodate your. type- 
writer paper, envelopes, etc. 
These drawers swing outward to 
open on two hinges placed at 
the bottom of the drawer, and 
are provided with a knob on the 
outside and a snap catch (such 
as is used on the doors of your 
china-closet or sideboard) which 
locks them when the drawer is 
brought to a vertical position. | 
The drawer is kept from swinging ¥Y 
too far out by means of a short 
length of small chain, which 
fastens at one end to a screw-eye 
in the back of the drawer and at 
the other end to another screw-eye in 
the lower edge of the upper crosspieces 
underneath the table-top. 

The table shown in the illustration 
was constructed of cypress wood and 
afterward given an early-English water 
stain, and rubbed to a dull polish. 

This outfit can be easily constructed 
at home by the man who enjoys mak- 
ing his own things rather than buying 
them. 

The requirements for lumber, hard- 
ware, etc., are rather simple. First, 
you will need four small brass hinges, 
two small knobs, two small snap 
catches, such as are inserted in the 
edge of the drawer, about one foot of 
small chain, four screw-eyes, and four 
2-in.._ strap-iron,. _right-angle._ corner 


-~ Bae 








braces. These corner braces are ap- 
plied to the top of the table legs and 
the under side of the table-top to give 
added rigidity to the table. 

Your requirements for lumber are as 
follows: For the table legs, four pieces 
134 in. square and 27 in. long. For the 
stool legs, four pieces 134 in. square and 
17 in. iong. For the table-top, one 
piece 1514 in. by 31 in. by 1% in. 
thick. For the stool-top, one piece 1234 
in. by 17% in.. by 114 in. in thickness. 
All the crosspieces are of 1 in. by 214 
in. stock and the brackets are of 1-in. 
stock, sizes as shown. The drawers 
are made of .14-in.. stock for front 


‘and back, and 14-in. for the sides and 


bottom. 

General construction: The table-top 
is secured to the legs in addition to 
the brackets described.above by a 
large countersunk screw in each leg. 
The head of the screw is let. down 
into the top of the table about half its 
thickness and a cypress glue plug is 
then inserted.to fill the-hole, and after- 
ward smoothed off. 

The mortises and tenons in the table 
shown are worked clear through the 


‘legs, for ornament as much as for 


strength, but if desired these mortises 
can be made blind. All mortises and 
tenons are 1 in. by 2 in. The four 


brackets on the ends of the table are 
hg - 
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The table requires only 31 by 15% 
inches of space in which to be stored. 
The stool slides beneath the table 


placed flush with the inside edges of 
the table legs and the drawers slide 
back and forth between them and rest 
against the upper and lower cross- 
pieces when they are closed. There is 
a crosspiece between the back legs of 
the table, just below the lower-end 
crosspieces. 

The stool-top is secured to the legs in 
the same manner as the table and is 
provided with an “I’’ cross-brace be- 
tween the legs. The ends of the stool 
legs are provided with rubber half- 
circular knobs, with a small screw in 
the center for attaching to the leg. 

The top ends of the drawers are 
slanted slightly inward so that they 
will clear when brought to an upright 


position. 
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“Here’s an Extra 


$50, Grace 


—l’m making real money now!” 





“Yes, I’ve been keeping it a secret until pay day came. I’ve been pro- 
moted with an increase of $50a month. And the first extra money is yours. 
Just a little reward for urging me to study at home. The boss says my 
spare time training has made me a valuable man to the firm and there’s 
more money coming soon. We’re starting up easy street, Grace, thanks to 


you and the I. C. S.!” 


Today more than ever before, money is what counts. The cost of living is mounting 
month by month. You can’t get along on what you have been making. Somehow 


you've simply got to increase your earnings. 


Fortunately for you hundreds of thousands of other men have proved there is an 
unfailing way to do it. Train yourself for bigger work, learn to do some one thing well 


and employers will be glad to pay you real money for 
your special knowledge. 


You can get the training that will prepare you for | 
the position you want in the work you like best, what- 
ever it may be. You can get it without sacrificing 
a single day or a dollar from your present occupation. 
You can get it at home, in spare time, through the 
International Correspondence Schools. 


It is the business of the I. C. S. to prepare men in just your circum- 
stances for better positions at better pay. They have been doing it for 
28 years. They have helped two million other men and women, They 
are training over 100,000 now. Every day many students write to tell 
of advancements and increased salaries already won. 


You have the same chance they had. What are you going to do 
with it? Can you afford to let a single priceless hour pass without at 
least finding out what the I. C. S. can do for you? Here is all we ask— | 
without cost, without obligating yourself in any way, simply mark and | 
mail this coupon. | 
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Army Goods Bargains! 





Order NOW—Direct from 
this Ad. We deliver prepaid. 
Money-Back Guarantee Protects 
You. Hurry! 





K -137—Olive Drab Blank- 
ets. Reclaimed by government 
methods, Practically like new. 
Genuine Wool. For camping, 
. ‘ touring, etc. 5 
K-112— Arm y Price delivered . e 
Breeches. Olive band New Olive Drab Blank- 
oughly repaired. A ets, 5 
pargets Sec every day Price delivered. le 
work, outing, hunt- 
ing, ete, Give size, ne 
[Price 
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PR re ey hen 
K-199—Boy Scouts — 
ter Tents. Genuine Shelter 
or “pup” tents used by Yanks 
in France. Just the thing for 
hunters, campers, hiking trips. 
Waterproof. Complete with 


poles SSerea. $3.95 


K-231—Canvas 

ins. Used by U. 

S, Infantry. These leg- 

“=e are second-hand, 

tare in splendid con- 

er ripe on om 

neatly re red, xcel- 

lent for hunting, fishing, M-228—Military Axe. 
camping, touring, ete. Made of highly tempered| 
[Price steel, keen cutting edge, gen-| 
° uine hickory handle, painted 
K-233—Spiralt Olive Drab. Forautotrip, 
: hunting, camping, fishing. 













K -229—Leather Protector 
for above axe to be attached to 


K-323—Army Aviator’s 
Knitted Cap and Scarf com- 
bined. Pure English Olive Drab 
Worsted. Finest winter cap, Un- 
fold it and you have a scarf. Used 
- by all U.S. Aviators, Worth $5.00. 
price 
delivered ... 


K-326- ag lr 
ompass. Madeof 
ver, “When ‘closed. 
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How to Become a 
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Second Buffalo Bill. 


Promoting rifle practice for those who like to shoot 


By Fred Gilman Jopp 


OW you envy the man who is an 
expert shot, and how you wish 

that you could shoot as well. Of 
course you realize that it takes lots of 
practice, but that you would gladly do 





If possible, the range should be located 
near the town, so that members can 
reach it for shooting practice after busi- 
ness hours 


provided you had a place in which you 
could learn. Why not construct your 
own rifle range? It doesn’t cost much 
provided you have a place in which 
the range can be installed. 

Herewith are plans for inexpensive 
rifle-ranges for the small-bore 22- 
caliber rifle, such as several men 
forming a club can erect on any 
suitable piece of ground in two after- 
noons’ work. Only inexpensive mate- 
rial is required. In many cases old 
packing - boxes, railroad-ties, and 
gunnysacks filled with dirt can be 
used. Often the ground itself will 
lead to modifications which will de- 
crease labor and expense. 

A suitable piece of ground is the 
first requisite. Any piece of land at 
least 100 yd. long by 50 yd. wide can 
be used. If you find difficulty in 
obtaining the ground, you should 
apply to your city council, board of 
trade, chamber of commerce, or to 
public-spirited citizens. In a number 
of cases cities and towns are providing 
places in parks for these ranges. In 
other cases public-spirited corpora- 
tions are permitting the use of vacant 
land. It is important that the land 
selected is readily accessible. Be sure 












x 


Hl] 





= 


\\ 
. 

Ng 
\y 


WY 






AS 


// 


MM 






a 


WN 


UM 


SS 


el fore 
With a roofed-over firing-point in winter, 
the sides can be boarded in, with loop- 
holes to fire through; and a stove for 
comfort inside 


that the range is safe, and not liable to 
be closed by injunction. Make positive 
that bullets will not go astray. Re- 
member that the extreme range of the 
22-caliber long rifle cartridge is just 
about one mile, and that at 600 yd. it 
will penetrate a 1-in. elm plank. | 

Relative to the construction of the 
200-yd. butts, it is recommended that 
the target carriers .be made large 
enough to take paper targets about 
4 ft. square. In some cases the 
amateur will find it difficult to keep 
all his hits on the target, and also 
to find the target, when he first starts 
to shoot. 

There should be some means of 
finding and accurately marking the 
misses. This is easily accomplished by 
placing a piece of paper about 4 ft. 
square on the carrier, and then‘placing 
or pasting the target*in the center of 
this piece of paper. - This” sheet of 
paper should always be) paintéd dark 
green before pasting the target upon 
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Here is the-200-yard ‘small-bore butt 
comprising target-house, marker’s shel- 
ter, target-carriers; and back stop. The 
construction. is simple and inexpensive 


it, giving the target the same appear- 
ance from the firing-point.as does the 
large 1000-yd. target on the big-bore 
ranges, and more closely simulating 
long-range shooting. 

. Each member of the team should 
shoot scores as follows: 50 yards, 10 
shots, slow fire, time limit five minutes 
for 10 shots. 

100 yards, 10 shots, slow fire, time 
limit five minutes for 10 shots; any 
position without artificial rest. Rifle: 
any 22-caliber rim-fire rifle; any sight 
not containing glass. 

Mr. F. H. Phillips, Jr., Secretary 
N. R. A., 1108 Woodward Building, 
Washington, D. C., will furnish any 
further information and plans. Write 
to him. 
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Earn $50.00 to $100.00 a Week 


Don’t be content with an ordinary salary when you can get big money in the auto 
game. This is the biggest year in the history of the automobile industry. Thousands 





Partial List 
of Contents: 


More than 100 Blue- 
rints of Wiring 


rams. 
Explosion Motors. 
Welding. . 
truction 
and Repair. 
Carburetors and 
Settin 


Valves, Cooling. 
Lubrication. 








of men who know something about cars are needed to keep them in 
repair. Big jobs are open everywhere. Get into the game and 
open a garage of your own. 


N W: t L Right at Home 
Cw Vvay CO L.eCaFn in Spare Time 
Fifteen great automobile engineers and experts have made it possible 
for you to learn the automobile repair business without taking any 
time from your present work. This great library teaches everything 
that the best auto schools teach— at about-one-twentieth of the cost. 
It lays the entire field of auto construction open before your eyes— 
explains everything about every make of car. Written in plain, 
everyday lauguage—easy to read and easy to understand. Over 
50,000 sets of previous editions have been sold. This is the 1920 
edition —the most up-to-date books on automobiles ever published. 


Auto Books 32 youme5 


You don’t have to pay one cent in advance. Just mail the coupon and 
use the books for a whole week in your home or shop—then decide 
whether you want to keep them or not. If you like the books, send 
us only $2.80 and $3.00 each month until $29.80 is paid. If you don’t 
like them, just ship them back at our expense and you won't owe us 
acent. Along with each set goes FREE a membership in this society, 
worth $12.00. Mail the coupon now, before the membership is filled. 


Don’t Send The coupon a - you ae See - se nee 
ou pay us anything. We guarantee you w 
Money! ie satisfied with what you get. There is 


‘A, no risk on your part. Mail the coupon now. 
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than by street car. 


The Only 
Two-Cylinder 
Motor in the 
World to Push 
A Bicycle 


plant. 
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Hanging to a strap on an over-crowd- 
ed, stuffy street car, or a seat on the 
clean, comfortable, Twin - Cylinder 


Johnson Motor Wheel 


The scene pictured above is not an exaggeration. These condi- 
tions exist in every community during the rush hours of morning 
and evening. This picture means much more than is seen at first 
glance, for a rider on the Johnson Motor Wheel can live far away 
in the more desirable residence section and go to and from his 
work in less time; at less expense and in a much pleasanter way 


Any ordinary bicycle equipped with a Johnson Motor Wheel, 
will take any man over any negotiable road or path, 150 miles 
on a gallon of gasoline, from 6 to 35 miles per hour and have 
ample reserve power. 


All bicycle riders should investigate this wonderful little power 
Not until you have changed your bicycle into a Two- 
Cylinder Motor Bike, by replacing the rear wheel of your bicycle 
with a Johnson Motor Wheel, will you realize the comfort, con- 
venience and pleasure you are missing. 


Why not write or wire today for booklet with full description 
and let us give you the name of the nearest dealer. 
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906 East Sample Street 


THE JOHNSON MOTOR WHEEL COMPANY 





South Bend, Indiana 











Double the Convenience 
of Your Electricity 


Make every single electric socket dothe work 
of two. Use one socket for light and appliance. 
“Every wired home needs three or more.” 








ang desis light wr The 


wrk quality. At 350 Dealer’s, 
3h2350 $128 EACH. 
BENJAMIN 


ELECTRIC MFG. CO, 





Your Chance to 
Make Big Profits 


in Vulcanizing 


Here is oy chance to g 
into a > gd rofitable 14 
ness which will mane you 
independent. High class vul- 
canizers are in demand every- 
where. Man: luates 
mak a 


steam vulcanizer and Ander- 
gon retreader and teach you 
the famous Anderson Method 
of Vulcanizing. ( ur students 

ake g because they can 
do superior work with the Anderson machine an eae 5 method 
and do it at one-tenth the cost required by al. other vul- 
canizers. Highly satisfied customers and large profits 
means @ paying business. Not only are we able to convince 
you of this but we invite you to compare the Anderson 
make a method with others. 

e have. installed Anderson schools of: vulcanizing in 
30 states for teaching the Anderson method of vulcanizing. 
The course requires 5 to 10 days and costs.$35. If you buy 
an Anderson vulcanizer we return your $35 and pay you 
$5 Pond day expense money while learning. 
ur reputation is valuable. We expect Anderson vul- 

canizers to do work which will outlast the rest of the tire. 
We expect og pee students to succeed in a business way. 

ir success is our success. Therefore we do not sell an 
chant eulcantser to anyone whe has not receired our course 
7) 
Don’t miss this opportunity _ Write-today for full par- 
ticulars and address-of: Anderson school nearest to you. 


ANDERSON STEAM i CANI7ER CO 


13 Williams Bide. ndianapolis, Ind., U. S. A. 
Print your name to ae mistakes 






















ish this sketch! 


Do you like to draw? Do you want to become an IIlustrator? Then 
try your hand at this sketch of Harding and see what youcando. News- 
paper illustrators make big money drawing cartoons. Some cartoonists 
receive salaries as large asthe president’s. You may be one of those who 


can become a highly paid professional cartoonist. 


Through the Federal Course in Applied Cartooning, more than forty 
of America’s greatest cartoonists, including Sidney Smith, Clare Briggs, 
Frank King, and many others will help YOU become a professional. 

We'll Send You “A Road to Bigger Things.” 

If you are serious about developing your talent for drawing finish this 
sketch, and send it to us with six cents (6c) in stamps, stating your age 
and occupation. We will immediately mail yes a copy of “A Road To 
Bigger Things” which describes the Federal Master Course in detail. 


Federal School of Applied Cartooning ~ 
0028 Warner Building Minneapolis, Minn. 


McCutcheon Cartoon 
from Chicago Tribune 





118° 








Popular Science Monthly 


A Specially Made Arbor for 
Face-Milling 


ECENTLY I was called upon to 
do a piece of work on a milling- 
machine which was beyond the range 
of any tools I had. The job was one 
for a face-cutter, but not having any 
that would reach the work I made a 


DRILL s TAP, AND 
COUNTERSINK TO 
TAKE TAPER SCREW 


TURN TO 
FIT HOLE 
‘OF CUTTER 


TAPER TO FIT 
MACHINE SPINDLE 











SLOTS 








The arbor may be used for spot-facing 
and other work done with end-mills 


special arbor to carry the cutter as 
shown in the illustration. 

The arbor was tapered to fit the 
spindle of the miller and turned down 
as shown to fit the hole of the cutter. 
A hole was drilled and tapered in the 
end and countersunk to take a taper 
screw. The screw was tightened 
sufficiently to prevent the cutter from 
turning on the arbor.— HARVEY MEAD. 


Cutting Circular Glass 
Plates on a Lathe 


UTTING out glasses for head- 
lights, etc., is not always easy 
for the man not blessed with a multi- 
tude of tools for glass-cutting, but if 
he has a lathe, here is the way it can be 
done. 
First build a wooden base after the 
pattern shown in the drawing. This 
can be made as large as convenient, 
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How to cut a circular piece of glass on 
: a lathe without fear of its breaking 


but of course the tool-holder of the 
lathe can be moved only a certain 
distance from the center of the chuck, 
so allowance must be made for that. 
The block under the baseboard is to 
attach to the chuck, so make this of a 
size to suit your own particular lathe. 

Since glass cannot be clamped to the 
base without the danger of a break, 
owing to the uneven strain of the 
clamps, a novel way is herein de- 
scribed. First, see that the base is 
perfectly straight, both across and with 
the grain. Any excessive warping will 
cause such-curving of the wood as to 
make it dangerous to attach a sheet 
of valuable glass. 

Next, spread glue to the baseboard 
and lay on a sheet of heavy manila 
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paper, spreading evenly to remove all 
wrinkles. When this is thoroughly 
dry, give the paper a coating of glue 
in the same manner and lay on the 
glass, centering it as evenly as possible. 
When this second application of glue 
is dry, the glass is ready for cutting. 

Mount the baseboard in the chuck 
and bring the tail-stock up to the 
glass to determine the center point. 
Measuring out from this point will 
determine the radius at which you 
will cut. 

The glass-cutter should be set in 
the tool-holder so the wheel will bear 
against the glass at an angle best 
adapted for cutting. This can be 
determined by experiment. 

Gear the chuck down to a very low 
speed and bring the cutter against the 
glass at the proper point. 

When the cut is made, remove the 
base from the chuck and dampen the 
paper with water. This will allow the 
glass to be slipped off and the excess 
glass broken away. 


To Make a Universal Joint | 
for Temporary Use 


SIMPLE universal joint that may 
be used in light drilling, valve- 

grinding, machine-driving, etc., is 
illustrated which can be quickly made 
by any amateur mechanic from old 
pieces picked up around the shop. 

Take two old gas-engine valve- 
stems and drill eight 3/16-in. holes 
concentric with the circumference and 
about 14 in. from the edge in each one. 

Then take the firing-points from 
eight old spark-plugs (the threaded 
style of point) or make up eight 
sections of bicycle-spoke stock about 
1% in. long. Thread these for nearly 
their entire length. Head over each 
piece at one end and provide three 
nuts for each, making 24 nutsinall. , 

Connect the two valve-heads as! 
shown, allowing some play between, 
the valve-heads and the nuts on the 
outside. Also allow some room between 
the nuts at the end of the rods and the 
valve-head. 

This arrangement will allow the 
valve-stems to be rotated at an’ 
angle sufficient to overcome many 
difficulties in mechanical work. 

Practical use can be made of this 
joint by connecting the valve-stems 
to shafting as necessary. After the 
universal joint is constructed and tried 
out, the machinery about the shop 
will, no doubt, suggest other ways in 
which this very necessary piece of 
apparatus can be used. 





BOLTS AND NUTS 


This temporary universal joint 
.. was made from old gas-engine, 
valve-stems and spark - plugs 
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the interest of Elec- 
trical Development by 
an Institution that will 

be helped by what- 
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Nothing like a ride in the street car at rush 
hour, if you’ re feeling lonely. There you will 
find companionship a-plenty. 


Friendly elbows digging into your ribs, a foot 
or two placed affectionately upon your own,an 
umbrella handle caressing the small of your 
back. 


This is the mode of travel we Americans 
apparently prefer, At any rate it is all that 
we pay for. 


Yet, though the brave effort of two or more 
bodies to occupy the same space at the same 
time may be interesting as a scientific experi- 
ment, to the health of the contestants strug- 
gling in the foul and germ-laden air, it holds 
a@ menace, 


But after all, the street railway can’t give 
us any better service than we pay for. W hatever 
extra cars, extra seats, extra speed wi: desire 
can come only from the money we furnish. 


; The service of street railways, whether 
owned by the public or by private interests, 
must be paid for by the people who ride. 


So, how much we pay and what we consider 
worth paying for, are questions purely up to us. 


In the face of rising costs for material and 
labor, shall we hold our railways down to the 
old fare—and watch the service become less 
and less adequate as their resources shrink? 


Or rather, shall we spend a few cents more 
each day to keep the street railway equipment 
in good order, to build up a better service for 
our own comfort and convenience, and even 
for our health? 


estern Electric 
Company 


No. 12. which through half a century has 
had a share in bringing the convenience of electric 
. light, power and communication to millions of 
Americans. 
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Twelve-in-One 


The “American Gentleman” combines 12 
useful features in one neat, compact bill- 
fold. (See picture.) It is handy. It is 
good-looking. A bill-fold that you will 
enjoy carrying. It will win the admira- 
tion of every friend you show it to. 


The “American Gentleman” is made of soft, 
genuineleather. Stitched throughout, no edges 
pasted. Either black or tan. Buy it at any 
dealer's for $1.50. Or send $1.50 and your deal- 
er’s name, and we will mail you one postpaid. 


Charles K. Cook Company, Inc. 
Dept. D, Camden, N. J. 


Dealers—write for 
profitable dealer 
proposition 










Makers of 
Card Cases 
Ladies’ Hand Bags 

Manicure Sets 
Travelers’ Cases 











30 Centsa Day Pays 


For the mellow-toned Symphonic Piano. Several beautiful 
models in genuine Mahogany, Oak and Walnut. Guaran- 
teed 25 years. Sold the celebrated Larkin Factory-to- 
Family way. Many music lovers have saved $100 and 
more in buying Symphonics. Our plan permits 30 days 
trial in yourhome. Upto four years’ time without interest. 
Convenient monthly payments. k today for FREE 
Catalog illustrating and describing Symphonics. Shows 


Symphonic Pianos 
Also Player Pianos and Grands 
instruments in actual colors. Please state whether {nterested in the 


Symphonic Piano, the Symphonic Player Piano (which anyone can 
play) or the Symphonic Baby GRAND. Write now for your Catalog. 


Lestkhitt Cedex PpsM-1020, Buffalo, N. Y. 





Build Your Own PHONOGRAPH 
It's Easy With Our Help 


A few hours’ interesting work 
saves many dollars and gives you 
a machine exactly to suit your 
ideals, We furnish motors, tone 
arms. material, blue prints 
and full instructions. Plays an 

record. You can make fine profit 
oulding phonographs for your 
friends. 

Write Today for Our Free 

Blue Print Offer 


Agents wanted for our 
ready built phonographs 














A Homemade Accelerator 


for the Ford Car 


N accelerator for your Ford, by 
which the speed of the car can be 
controlled by the foot, can be made at 
home of odds and ends about the work- 
bench at practically no cost. The 
general layout showing the operation 
of this idea is shown in the illustration, 
with all details of individual parts. 
First, the rod connecting the rod 
from the steering-wheel to the throttle- 
lever on the carburetor is removed. 


THROTTLE ROD ON 
STEERING COLUMN 


FOOT BUTTON 





SLIDING RODS 













ROD PLATES 
CARBURETOR 
ge OF THROTTLE 


THREAD 
FOR ROD 








TRIANGULAR) 
PLATE. 





Here are the various parts needed for 
your homemade Ford foot accelerator 


This is sawed in half. One half is 
threaded at the cut end and a second 
piece of similar rod, about 1 in. longer 
than the remaining half, is threaded 
at one end and bent and drilled to fit 
the rod from the steering-wheel. The 
combined length of these rods should 
be an inch or so more than the dis- 
tance from thecarburetor throttle-lever 
to the control-rod from steering-wheel, 
when carburetor is nearly closed. 

Next, cut out two egg-shaped metal 
plates for slides. These are shown in 
detail. 

At the narrow ends drill a hole and 
tap it to thread on to the threaded 
ends of throttle-rods. Just above this 
hole, drill a larger one to slide over the 
rods easily. Then assemble them as 
shown in the layout, so each plate 
slides over the other rod. When they 
bring up against each other, their 
combined length will be just equal to 
the length of the old throttle-rod. 

The triangular plate is composed of 
heavy sheet metal about the shape 
shown. Drill three screw-holes at the 
points indicated, also two larger holes 
for the control-rods. 

Then drill and tap three machine- 
screw-holes in the carburetor lever and 
attach the plate to it in the position 
shown. ; 

The throttle-lever hole in the 
plate should coincide with that in the 
lever. 

A spiral spring is then attached from 
the other control-rod hole to the frame, 
always tending to keep the lever in 
closed position. 

Connect the sliding rods in position 
as usual and then connect the acceler- 
ator rod, which is composed of similar 
stock, to the plate and lead it through 
the flooring as shown. A metal-button 


ean be threaded to the end of this 
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Every pair guaranteed | 
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; all pstrumentaland vocal courses, Send NOW. 








($Music Lessons 
]_ UNDER MASTER TEACHERS | 


A Complete Conservatory Course 
B M *} Wonderful home study music lessons under 
Vy al great American and European teachers. 
Endorsed by Paderewski. Master teachers guide and coach 
you. Lessons a marvel of simplicity and comnaeenets. 
Any Instrument or Voice W%%2,tlling 
are interested in—Piano, Harmony, Voice, Public School 
Music, Violin, Cornet, Mandolin, Guitar, Banjo, or 
Organ—and we will send our FREE CATALOG covering 








UNIVERSITY EXTENSION CONSERVATORY 
6330 Siegel-Myers Bidg. Chicago, Illinois. 





st Pet bet edb 
No Rats By Sunday 

On Thursday scatter small bits of ‘‘Rough 
On Rats’? mixed with chopped - meat about 
the place; on Friday mix dampened oatmeal 
and “Rough On Rats’; Saturday chopped 
ham with ‘Rough On Rats” will get all 
that are left. Sunday comes but rats anc 
mice are gone. Change of bait fools the 
pests. Get ‘Rough On Rats” at drug and 
general stores. Write for booklet—Ending 
Rats and Mice”, sent free to you. 


E. S. WELLS 
Chemist 
Jersey City, N. J. 
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BUCHSTEIN’S FIBRE LIMB 


soothing to your stump— 
strong, cool, neat, light. 
Easy payments. 









'y Braces 
J for all 
deformi- 


Guaranteed 5 Years tes. 


Send for Catalog Today. 
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RUBBER C%, 
MELLINGER TIRE & Sten’ thes 





Dollars in Hares 
We pay $7.00to$18.50 and upa pair 
and express charges. Big Profits. 
We furnish guaranteed high grade 
stock and buy all you raise. Use 
backyard, barn, cellar, attic. Con- 
tractand Illustrated Catalog Free. 


STANDARD FOOD AND FUR ASS’N 
407C Broadway New York 








You feel the need of exercise. You haven't time. 15 min- 
utes use of Pandiculator equals 2 hours in gymnasium. 
Gives you punch, pep, and vigor. The lazy man’s gym. 
32-p. booklet FREE. 

The Pandiculator Co., 343 Advance Bldg., Cleveland, O. 
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rod and can be removed when neces- 
sary to take up the flooring. 

When the hand throttle is closed, 
the two slides are against each other. 
But if the accelerator is pushed down, 
that opens the carburetor also, one 
half the sliding rod pushing over the 
other, thus not disturbing the hand 
throttle in the least. When the accel- 
erator is released, the spring pulls the 
carburetor shut to the original points 
held by the hand throttle. 

Slight adjustments will be necessary 
when assembling, but, once made, will 
be found to operate as well as the 
bought ones.— WINDSOR CROWELL. 


A Mirror that Will Reflect 
Hidden Engine Parts 


NFORTUNATELY our eyes are 
not like those of the lobster, 
mounted on long posts and sticking 
out of our heads. If they were we 
should have little trouble seeing into a 
transmission or engine cylinder. Since 
we are handicapped by nature’s mis- 
take, we must make the best of the sit- 
uation and use tools or devices to suit 
the occasion. 

Illustrated below is a combination 
mirror and lamp, which can be 
used for inspecting the inside of the 
engine, the transmission, or the differ- 
ential. 

The mirror should not be more than 
2 in. in diameter, the lamp bulb a 
regular six-volt and operated from the 
storage battery. 

There are two features to be con- 
sidered in making the device. First, 





With the combina- 
tion mirror and 
trouble lamp you 


nut or broken part 


flexibility, and second, illuminating 
qualities. Obviously the light will be 
of but little use unless it is mounted on 
a flexible tube. The ordinary armored 
cable cover, or flexible metal gasoline 
hose of small diameter answers the pur- 
pose very well. With this sort of tub- 
ing, the light and. mirror may be put 
into almost inaccessible places and con- 
ditions inspected. 

The second point to be considered is 
the location of the light bulb. If the 
bulb is located: below the mirror, on the 
tube, it will shine in the eyes of the 
operator. The best location is shown, 
at the top of the mirror, where it can 
be shielded from the operator’s eyes, 
yet give maximum illumination. 





The Public Confidence _ 


An important part of the manage- 
ment of the Bell System is to keep 
the public informed concerning all 
matters relating to the telephone. 


We consider this an essential part 
of our stewardship in the operation 
of this public utility. It is due not 
only the 130,000 shareholders, but 
it is due the whole citizenship of 
the country. 


We have told you of new inven- 
tions toimprove service, of the growth 
of service, of problems involved in 
securing materials, employing and 
training workers, of financing new 
developments, and of rates necessary 
to maintain service, 


You have been taken into our 





le “& AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
p ANO ASSOCIATED COMPANIES 


' One Policy One System Universal Service 


















































confidence as to what we are doing, 
how we do it, why we do it. You 
have been told of our efforts to meet 
unusual conditions; of how we have 
bent every energy to provide service 
in the face of storms, floods; fires. 


It is an enormous task today to 
provide adequate service in the face 
of shortage of workers, raw mate~ 
rials, manufacturing production and 
transportation. 


Nevertheless the service of the 
Bell System has been improved and 
extended this year. Over 350,000 
new stations have been put into 
operation, And the loyal workers 
of the Bell System are establishing 
new records for efficiency and will 
establish new records for service. 
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“Lighting Fixtures” | 


Ready to hang. 

Direct from manufacturers. 

Completely wired including glass- 
ware, 

Send for new No. 18 catalogue. 


ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa. 



























- NEVER MIND WHO CONTROLS THE RAILROADS 
IT'S THE BRUSH THAT CONTROLS THE FINISH- 












WHITING-ADAMS 
BRUSHES 


‘THE KING - — by can M Varnish Brushes. 
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JOHN L. WHITING: 1.4, ADAMS MS CO., Boston, U.S.A. 
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Learn at Home! 


Employers everywhere are 
looking for men with mechani- 
cal ability. Splendid salariesand 
rapid advancement are offered. 


There is an easy, delightful 
way in which you can learn 
right at home in sparetime. For 
29 years the International Cor- 
respondence Schools have been 
giving men and women just the 
training they need for success 
in mechanical engineering and 
more than 200 other subjects. 
Hundreds of thousands have 
stepped into good positions 
through I. C.S. help, but never 
were opportunities so great as 
now. 


Let the I. C. S. help you. Choose 
the work you like best in the coupon 
below, then mark and mail it today. 
This doesn’t obligate you in the least 
and it will bring you information that 
will start you on a successful career. 
This is your chance. Don’t let it slip 
by. Mark and mail this coupon now, 
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INTERNAPIONAL CORRESPONDENCE SCHOOLS 
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position, or in + subject, before which I mark X. 
ELECTRIOAL ENGINEER SALESMANSHIP 
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Electric ng Window Trimmer 
Telegraph Engineer Show Card Writer 
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STATIONARY ENGINEER TRAFFIC M. GER 
Marine Engineer way Accountant 
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A Turntable Handles Heavy 
Parts on a Work-Bench 


HEN heavy articles, such as 

cylinder blocks, fly-wheels, stor- 
age batteries, etc., are being handled 
on a work-bench, considerable effort 
is required to constantly turn them 
about and back and forth for inspec- 
tion and alteration. Consequently a 





A turntable mounted on a work-bench 
will greatly aid the mechanic in turning 
heavy parts in the position desired 


turntable attached to the bench would 
be a labor-saver and a convenience for 
the workman. 

To make such a turntable, procure 
two blocks of hard wood of the re- 
quired size to handle your particular 
kind of work. A fair size would be 
15 in. square by 2 in. thick. 

Select a position on the bench little 
used for general work and use this for 
the turntable. 

Bore a hole in the center of each 
block through which a large bolt can 
be inserted. Then lay out a. circle 
on one face of each block, the same 
diameter. 

In several points about the circle 
on block B drill shallow holes with 
atapered or round bottom. Then 
take block A and center it upon 
a lathe-chuck and, with a round end 
cutting tool, turn a shallow groove 
which will coincide with the holes in 
block B when they are laid together, 
centers matching. 

Fasten block B to the bench with 
four long screws or bolts. Set suffi- 


ciently large automobile bearing-balls 
in each hole in the top of the block, so 
that when the groove of block A is 
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DETAIL OF BLOCKS SHOWING BALL RACE 


Two blocks of hard wooed are required 
to make the turntable. Ball-bearings 
ect “betwen them “make it turn ‘eagly ; 
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Popular Science Monthly 





Electricity 


as it is used 


Commercially 


Experiments with 110-Volt 


Alternating Current 
By J. D. ADAMS 


Here at last is a book that develops a 
practical working familiarity with the 
alternating current—the form in which 
electricity is used in every home. The 
author shows how this can be done in 
an interesting and inexpensive way. 

It is surprising how very few of those en- 
gaged in the electrical trades realize the 
possibilities of the 110-volt, 60-cycle current. 
It is safe to say that a very small percentage 
of the electricians can clearly explain the 
principle of the ordinary alternating-current 
electric-fan motor. It is equally surprising 
that scarcely a student who has studied 
electricity in school can give you a clear idea 
of the alternating current. 

This book has nothing to do with the 
stereotyped high-frequency experiments—it 
being concerned strictly with the commercial 
article. 

No elaborate equipment is necessary, for 
with a few electrical odds and ends, and in- 
expensive supplies at hand, any room with an 
electric light constitutes the necessary lab- 
oratory. 

The on ly way to gain a thorough 
understanding of Pg sags aba as it is 
used renner wy da is by direct persona! 
experiment. The knowledge thus gained 
is of vastly more value and importance 
than that acquired from the performance 
of the stereotyped series of battery ex- 
periments so uniformly described in the 
text-books. 

If you want to become thoroughly familiar 
with the 110-volt alternating current, get a 
copy of this book. 

256 Pages, 135 Illustratio 
Pelee, Postpaid, $1.75 - 


Popular Science Monthly 
225 West 39th Street New York 
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GET A HOBBY 


MAKE MODELS 
Start a Home Workshop 


‘‘Model Making,” by R. .F. Yates, de- 
scribes the construction of model gas-engines, 
steam-engines, locomotives, boats, dynamos, 
turbines, railroads, guns, etc. Thirty chap- 
ters are devoted to models of various nature. 

It will help you to become a better me- 
chanic. It will help you to do hard soldering, 
soft soldering, lathe work, tempering, drilling, 
pattern-making, etc. 

This is a book every amateur or professional 
mechanic and model maker should have. 

‘“Model Making’’ describes real engi- 
neering models, not toys. 

400 Pages, 300 Illustrations. Practical, 
complete, easily understood. Price, Post- 
paid, $3.00 


Popular Science Monthly 
225 West 39th Street, New York 
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inverted over them, they will clear 
the surfaces of the two blocks by a 
fraction of an inch. Previous to this 
fill the holes and groove with grease. 

Bore a hole through the bench to 
correspond to the center holes in the 
blocks and pivot the whole affair to- 
gether with a large bolt and washers 
as shown in the detail. Countersink 
the head of the bolt in the upper 
block A. 

With this arrangement heavy 
weights can be turned in any direc- 
tion with a minimum of effort. To 
set the table at any point so that it 
will remain rigid, simply force a narrow 
metal wedge between the blocks as 
shown. 


How to Fit a Hub Cap When 
the Thread is Broken 


NE of the most annoying of the 
petty accidents that happen, is to 
knock off a hub cap by grazing a gate- 
post or other obstacle. 

This usually means nothing more 
than fifteen cents for a new cap, but 


BENT OVER 
3 x 


THREADS BROKEN OFF 
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When the treads are stripped on your 
car’s hub cap, you can mae an emerg- 
ency repair 


occasionally a piece of the thread is 
broken out at the same time. 

This happened to me one winter 
when, owing to the ice-covered road 
surface, I skidded into a fence, knock- 
ing off a front hub cap and part of the 
thread as well. I found that there was 
not enough thread left to hold a new 
cap in place. The service-station man 
said that the only possible repair was 


to get a new hub body, costing $2.50. 


However, not wanting to go to that 
expense, also wanting to keep the mud 
and rain out of the ball races, I made a 
repair in the following manner: 

A piece of metal 11% in. wide by 8 
in. long was procured from a junk-pile, 
and bent into the form of a clip th 
would clamp tightly round the hub 
cap, two 3/16 in. stove bolts being used 
to tighten the clip. 

The cap and clip are put in position 
on the hub with the edge of the clip 
projecting over the edge of the de- 
pression in the hub body as shown. 
The clip is then tightened up and its 
overhanging edge knocked down with 
a light hammer. 

This will make a good solid repair 
and if the hub cap is filled with grease 
the bearing will be as weatherproof as 
ever. 

Examine the clip every now and 
then to see that the bolts have not 
become loosened or that the cap is not 
leaking grease. 
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YOU CAN SAVE MONEY BY WEARING 
W. L. DOUGLAS SHOES 
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Douglas stores, 








direct from the Sachaley to you, at 


only one profit, which 


antees 


to you the beets shoes that can be 


produced, at the 


lowest possible 


cost. W. L. Douglas name and 


the retail 


price are stamped on 


the bottom of all shoes before 
they leave the factory, which is 
your protection against unreason- 


able profits. 


W.L. Douglas $9.00 and $10.00 shoes are 
absolutely the best shoe values for the 


money in 


country. They are made of 


the best and finest leathers that money 


can buy. 


They combine quality, style, 


workmanship and wearing qualities equal 
to other makes selling at higher prices. 
They are the leaders in the fashion centers 
of America. The stamped price is W. L. 
Douglas personal guarantee that the shoes 
are always worth the price paid for them. 
The prices are the same everywhere; they 
cost no more in San Francisco than they 
do in New York. 


W. L. Douglas shoes are made by the 
highest paid, skilled shoemakers, under 
the direction and supervision of experi- 
enced men, all working with an honest 
determination to make the best shoes for 
the price that money can buy. 
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W. LL. Douglas shoes are pd sale by over 9000 shoe Geatere 
our local dealer cannot supp! 
rder direct from factory. Sen 
r booklet mee 4,7 54 toorder shoes bymail, cot | 
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Typewrite the New Way—80 
to 100 words 
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ee+High-School Graduat: 
«Electrical Engineer 
---Elec.Light& Power Supt. 
.-Hydroelectric Engineep . 
«Telephone Engineer 
- Telegraph Engineer 
- Wireless Operator 
-Archite-t 

- Building Contractor 


. 


HIGH SCHOOL 


‘COURSE IN 


TWO YEARS 


YOu ARE BADLY if you lack 
HANDICAPPED LighSchool 


training. 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BiG FUTURE : Thig Course. 


pomneel by some of iowa Ss ~ aA pro- 
— will broaden your mind, and make 
you keen, alert and capable. It is complete, 
simplified and up-to-date. It covers all sub- 
sects given in a resident school and meets ail 

quirements of a Hi School training. 
fon the first seseen to the last you are 
carefully examined and coached. 


USE SPARE TIME ONLY 


Most people idle taway ifty hours a week. 
Brosehs you do. ar one-fifth of your 

ese “en td and yeas can ty 
— present han mp will in ou 
will 7 weg, aan Re 


oy the 
a ain wal well repay the tine apent 


you RUN NO 
RISK S.t:: So that om may see for 


how thorough and 
mapa Rs 
you e in the Hig 

School Course—or any course of specialized 
training in the coupon below—before decid- 
ing whether you wish to continue. If you 
are not then satisfied, we will refund your 
paw in full. We absol guarantee 

satisfaction. On that basis you owe it to 
"Check and mai the écepon NOW for full 

and mail the coupon or 

Particulars and F ree Bulletin. 






Explain how I can qu — 
for the position check 


...-Lawyer 
.-- Business Manager 


. - Bookkeeper 
.-. Stenographer 


.-Master Plumber 


... Certified Pub. Accountant 
. Accountant and Auditor 


. Fire Insurance Expert 


eee Civil Engineer 

ee - Structural Engineer 
e«-Mechanical Engineer 
..-Shop Superintendent 
«..Steam Engineer 
«Draftsman and Designer 
e-Photoplay Writer 
«e-Employment Manages 


..-Heating & Vent. Engineer 
.--Automobile Engineer 
.--Automobile Repairman 
. Airplane Mechanic 
..-General Education Course 
«»»Common School Branches 
» -Foreman’s TrainingCourse 


Name oocccccccccccccccccsescccccccceccccccceccccess 


Address SHSHHSSSSHSSSSSSSSSHSSSHSHSSSSSSSSSSSSESESESESES 


An Efficient Homemade 
Spark Intensifier 


HERE are many auxiliary spark 

intensifiers or spark-gaps on the 
market at present for overcoming 
spark-plug trouble and increasing mile- 
age in automobiles. These can be used 
just as efficiently on stationary or 
motor-boat engines. But where the 
commercial article costs nearly four 
dollars for a set of four, the home me- 
chanic can make suck a set for prac- 
tically nothing. 

The body of the intensifier consists 
of a section of fiber or hard rubber 
tubing. 

The fiber is preferable, as it is bet- 
ter able to withstand the heat of the 


.e) 


This spark intensifier enables you todis- 
cover the spark-plug that is not firing 


engine. For this purpose use tubing 
about 1 in. inside diameter and cut 
each section 1% in. long. Drill two 
holes 1 in. in diameter through oppo- 
site sides of the section, exactly in 
line with each other. Then drill a 
third hole, somewhat smaller, near 
one edge and in line, on one side, with 
one of the holes. That makes one 
hole in one side of the tube and two 
holes in the side opposite it. 

Next, remove the threaded steel 
rod comprising the sparking terminal 
in the porcelain of an old spark-plug. 
Cut it in half and blunt one end of 
each piece. Now insert one piece of 
this rod in each of the opposite holes 
in the fiber section. Lock in position 
with nuts removed from spark-plug 
assemblies as shown, so the rounded 
ends are separated about 1/32 in., 
possibly a trifle more. This will have 
to be determined by experiment after 
the intensifier is put in operation. 

Between the two underneath nuts 
and the fiber is placed a stiff brass 
strip with a slot.in one end. The slotted 
end projects beyond the fiber far 
enough so it can be attached to the 
spark-plug. The opposite end is 
screwed to fiber through the third 
hole previously mentioned. 


the spark-plug is shown. By arranging 
each section so the opening faces the 
side on which the hood is usually 
lifted, the driver can always watch 
the spark jumping across the gap and 





cylinder that is not firing properly. 
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Send for FreeCatalog | 


There are 128 illustrated pages of 
Diamond Rings, Diamond La Val- 
lieres, Diamond Ear Screws, Dia- 4 
mond Scarf Pins, Diamond Studs, } 
Watches, Wrist Watches; also our \. 
wonderfully showy assembled Soli- 
taire Diamond Clusters. 
EVERY ARTICLE IN OUR CATALOG is “S 
specially selected and priced unusually low. 

hatever you select will be sent prepaid by us. You see 
and examine the articieri in your own hands. 
If satisfied, pay one-fifth of purchase price and keep 
it, balance ‘ivi led into eig ht equal amounts, payable 
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Be a Tractor Expert 


On the big farms and ranches of the West thou- 


sands of Tractors and Trucks are used. Every 
Tractor and Truck requires the services of a 
trained expert for its operation, upkeep and repair. 
There has never been enough men to fill these 
jobs, and now the shortage is greater than ever. 


$200 to $400 a Month 


Such jobs pay from $150 a month up, and board. The 
hours are reasonable, the work pleasant. We teach you 
to operate and repair any makeof Auto, Truck or Trac- 
tor, stationary engine, farm lighting, electric starting 
and acetylene welding. 

In 8 weeks we make you an expert. We equip you 
’ superintend the big jobs—fitting you to be a Mechan- 


Executive. write for Free Book. 


Lincoln Auto & Tractor School 
“The School. That Teaches You to Boss the Job” 
2429 O Street - Lincoln, Nebraska 


AGENTS: $2 an Hour 


For Your Spare Time Taking Orders for 
New Kerosene (Coal Oil) Burner 


Makes an pee | @ gas stove. Burns suet ithe gas. 
Cheapest fu N kindling. 

















o dirt, ashes or 





This new invention fs a wonderful money-maker for 
agents. Alton sold 12 in o_ day. Mills, working spare 
time, made $17.00 in a “= and a half. The high price of 
coal makes this Burner everywhere. Write quick for 
© athe and sample. 


Thomas Burner Co. 1247 a St. Dayton, Ohio 


Delivered you F FREE 
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-Save Your Spare Tires 
by Covering Them 


ee tires are wrapped 
in paper by the manufacturer 
because tire-makers know that sun- 
light and air sap the strength of rubber. 
The tire should be protected until it 
actually goes on the rim for road 
service. 

Statistics prove that a tire good for 
an average of 6000 miles when it 
leaves the factory will lose approxi- 
mately 2000 miles of life by being car- 
ried, unprotected, as a spare for one year. 

A tire cover made of rubberized 
coated fabric will outlast many tires. 
It will cost less than the 2000 lost mile- 
age on one unprotected tire. 

Neatly covered tires look so much 
better hanging on the back of the 
machine than do bare tires. The 
covers are waterproof and can be 
washed without injury as often as the 
car is washed. They come in colors to 
match the body finish. 

Therefore, both from the standpoint 
of appearance and economy, “cover 
your tires to save your spares’ is good, 
sound advice. 


Using the Electric Motor for 
Reaming and Drilling 


ANY a hand job in the shop 
which takes a long time can be 

done with a small electric motor in 
one fourth the time, provided one 
knows how. Here is the way to do it: 
Remove the motor’s pulley and 
make a chuck, as shown at the top of 











LEARN DRAFTING 


At Home in Your Spare Time 


Get into this constructive branch of industry where big salaries 
are paid. No previous training is necessary to become a capable 
professional draftsman with the help of the Columbia School of Draft- 
ing and the personal instruction of Mr. Roy C. Claflin. 








1 You can 
master the practical !essons of our famous home 
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Big Concerns Employ 


‘¢Columbia 
Graduates’’ 
The best concerns in Amer- 


ita employ Columbia grad- 
uates in their drafting 


DRAFTSMAN $50 TO 8130 & WEL 





study course in your spare time at home, and 
becomea trained specialist through your choice 
of one of our special post graduate courses. 


Draftsmen Get $35 to $100 a Week 


Because of the importance of his work, the 
draftsman is paid a big 
salary. and is always in 
line for advancement. 
A knowledge of drafting 
is the stepping stone to 











departments because the 
thorough practical training we give them enables them to 
step right into important drafting itions. Students of 
the Columbia School of Drafting often secure positions at 
$2000 or morea year to start before completing the course. 

Our diploma is the entering wedge into big drafting 
rooms everywhere. As one of our graduates you are 
recognized as an experienced draftsman. Our training 
spelis Success for you. 


Many Opportunities Now 


We are called upon to place trained draftsmen more rapidly than we can produce 
manufacturers, railroads, ship buildin 
concerns, engineering projects, all need draftsmen today in greater numbers an 


them. General construction companies, 
at better salaries than ever before. 


Send This Coupon Today {; 


salaries and steady advancement through our help. 


ROY C. CLAFLIN, Pres., 


This Complete Drafting Equip- 
ment Furnished 


to students of our school. The instruments are 


of standard American make of the best quality, 
fully guaranteed, and become your property 









Let us tell you the fascinating story of drafting and 
how you can master this lucrative profession of big 
Write tod 


COLUMBIA SCHOOL OF DRAFTING 
Dept. 1160, 14th & T Sts., N. W., Washington, D.C 
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wane > - SCHOOL OF DRAFTING 


big technical positions in 
the industrial field paying 
as high as $50,000 a year. 
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Claflin, President, 


Dept. 1%6o" 14th & T Sts., N. W., Washington, D.C. 
I am interested in your practical training in Mechanical Deotins- 
d book of 

















THRUST-PLATE 
DETAIL 


SAFETY SET-SCREWS 


Wa. Vl (dda Wht 
Wize ) 


MACHINE-STEEL SPLIT BRASS 
CHUCK BUSHING 


6x2) FLAT IRON REST 






Weiss 


Here are the details for adapting your 
electric motor to reaming and drilling 
jobs which were formerly done by hand 


2" 


the illustration, using safety set- 
screws for the jaw and screw. Inter- 
changeable bushing split longitudi- 
nally. with a hacksaw forms fine jaws 
which will hold a bit firmly. 

Reamers may be used and the chuck 
can be replaced with an emery-wheel 
and the rest moved up to it by inter- 
changeable bolt holes. For light bench 
work the motor works fine. ; 








on completion of the course. Every instrument Please send me Free, your illustrate rticulars, testimoni 
needed for the course is included. terms, etc. a am also interested in the special post-graduate course 
s (Mechanical Drafting, or Machine Deating is 
3 the foundation course and ‘is complete in itself). 
i ...Architectural Drafting. . .Structural Drafting .. . Automotive Drafting 
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: Drafting . Statistical Drafting . «Shop Mathematics 
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“7d Back up that wire- Md 
less outfit of yours 
with the Packard 
Transformer. 





It is absolutely the most powerful trans- 
former built for amateur purposes under the 
government regulations. 

Distances covered by present owners of the 
Packard put it in a class by itself. 
Exceptionally high voltage (13, wt gives 
the kick necessary to send from 4 

to 900 miles. 

We will be glad to send you any in- 
formation on these transformers you 
may desire. 





Warren, Ohio 
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furnished | Expert electrical engineers are being paid fabu- 
ae ears aglenien>-tganails needed today. We give 
1c hoon. you personal and thorough. training —practical, 
for build- technical courses 3 months to’ 2 years er ex- 
a oo pert engineers in electricity, steam, gas, armature 


winding, drafting, etc. Extensive laboratory and 
shop equipment. Not a trade school. Training 
is condensed—if your time is limited come to the 
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WHO WANTS THESE 
BOXING LESSONS? 


How would you like to give that chap who thinks he’s a 


scrapper the surprise of his life? Wouldn't it be great if 
you could say to him, “Come on, I'll put on the gloves with 
you"—and then show him some really scientific boxing! 

Or suppose you are attacked, without any weapon of 
defense except those two fists of yours; wouldn't you give 
anything to know how to disable your opponent with a 
powerful blow or jiu-jitsu hold? 

You can learn boxing and self defense in your own home. 
Marshall Stillman is the first man to successfully teach 
boxing by mail, and his pupils now number 10,000. Many 
have written saying that, after the first few lessons, they've 
outboxed bigger and heavier opponents. The proof of the 
pudding for you is that the entire course (6 books) is sent on 
free 10 day approval. If you keep the course, you pay $5 
in complete payment; otherwise you return the course, and 
that settles the matter. But you'll keep the course all 
right. when you see how good it is. 

he lessons are practiced before your mirror. You start 
with simple movements such as holding out your hand for 
a coin, the breast stroke in swimming, etc., and, before you 
know it, you are striking heavy blows, guarding, ducking, 
feinting, side-stepping, just as if you had a real opponent 
before you. Every move is illustrated with — pictures, 
and the type is large so that you can practice while you read. 

After you've thoroughly mastered the fundamentals you 
take up shadow boxing. Here you are taught to go through 
lively rounds combining such scientific blows as the Bennie 
Leonard Triple Blow, the Fitzsimmons Shift, the Jack 
Dempsey Triple Blow, etc. a 

Then follows the volume on “‘ Boxing Blows and Guards. 
Every worth-while blow used in the ring is fully described 
and posed for by two experts.. Following each blow is 
the guard for that blow. When you face your first oppo- 
nent, you'll know what blows to use, when to use them, and 
how to guard against the blows your opponent is likely to 
send your way. ‘ La 

Then there’s a complete set of daily muscle-building 
exercises; also the “‘Colon Exercise,"’ one of the best 
remedies for constipation, and ‘‘Synthetic. Breathing,"’ a 
lung developer and aid in curing nervousness. Illustrated 
with 23 actual poses. 

To complete your training in self defense you're taught 15 
jiu-jitsu holds and 8 holds in standing wrestling for use 
against violent attack—how to disarm an opponent with 
pistol, dagger or club, how to release a strangle-hold, etc. 
This book alone contains 54 illustrations. : 

There's an illustrated article on Mass Boxing, showing 
how Y. M. C. A. Physical directors, Army instructors, etc., 
can teach boxing to large masses of men—an article on 
training—an article on mental, moral and physical mmf 
ment, with a short criticism of sports such as baseball, 
football, swimming, tennis, etc.—a copy of the International 
Sporting Club xing Rules recently adopted—and a 
history of 69 great boxers with their pictures; this book 
describes their style, tells what made them famous, their 

rincipal fights, etc. In other words, Marshall Stillman 

s done his best to make the study of boxing interesting 
as well as beneficial. The fact that there are 246 illustrations 
in the course will give you an idea how complete it is. 

SEND NO MONEY 

Remember, send no money—we’ll send the books on free pyorovel. 
So simply fill out the coupon mail it to the Marshall Stillman 
As tion, Suite F.110, 461 Fourth Avenue, New York City. 


+ ==--===FREE TRIAL COUPON: ------- 
Marshall Stillman. Association 
Suite F-110, 461 Fourth Ave., New York 


You may send me on approval your complete course in Boxing and 
Self Defense as described above. I have always been faithful in paying 
my obligations, and I give you my pledge that you may feel safe in 
trusting me as agreed and that I will either return the course or remit 
$5 (Canada $6, foreign countries $7) in 10 days. 
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“DON'T SHOUT” 


“LT hear you. Ican hear now as 
wellasanybody. ‘How?’ 
With THE MORLEY 
PHONE. I'vea pairin 
my ears now, but they are 
invisible. I would not know 
I had them in, myself, only 
that I hear all right.” 


The Morley Phone for the 


DEAF 


is to the ears what 
glasses are to the eyes. 
invisible, comfortable, 
weightless and harmless 





















Abyone can adjust it. 
Write for booklet and testimonials. 


THE MORLEY CO., Dept. 797, 26 Sonth 15th Street, Philadelphia 


Over one hundred. thousand gold. 


A Lubricant Feeder for a 
Drill-Press or Lathe 


HE illustration shows an easily 

made container to hold oil or 
other lubricant and which can be 
either clamped to the table or work on 
a drill press or other machine, or 
which can be arranged to ride along 
on the tool slide of alathe. Asmall tin 
can of rectangular shape is obtained, a 
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The drill-point gets hot if there is no lubri- 
cant constantly pouring upon it. Here 
is a way to make a feeder deliver the oil 


brass air-cock or priming-cup, a short 
length of copper tubing about 3/16-in. 
in diameter, a piece of 14- or 5/16-in. 


iron or steel, some pieces of heavy sheet 
brass, and the screw top from a small- 
sized automobile-lubricating oil-can. 
This latter should have a cork bottom 
on the plug to insure an airtight joint 
when the plug is screwed home. 

A hole is cut in one end of the cover 
of the rectangular can and the filling- 
plug soldered in; then the air-valve is 
soldered in the other end as shown in 
the illustration. The copper tube is 
soldered into the bottom of the can at 
any convenient point, using plenty of 
solder to make a secure joint. Four 
brass clips are cut and bent up and 
soldered to the can, being adjusted to 
hold it by friction at any point on the 
rod. At the same time it may be easily 
slid up and down as required. The top 
of the can is then soldered on, running 
the solder all around and through the 
joint; then blow into the can and test 
it to make sure there are no air leaks, 
for the flow of oil is to be shut off by 
closing the air-cock and any small air 
leak elsewhere would prevent this. 
The upright rod is screwed into the 
square bar and by means of a “C” 
clamp this bar may be clamped to the 





LEARN AUTOS AND 
TRACTORS 


usiness Or make good 


man, etc. 
5000 graduates making good. 
Catalog Free. 


Cleveland Automobile School, 





Wonderful opportunities constant- 
ly offered trained men; we train 

u thoroughiy to start your own 
money as 
motor expert, driver, shop fore- 


1821 E. 24th Street, Cleveland, Ohio. 


drill-table or tool-slide. 

To use the device, open the air- 
valve, take out the filling plug, and 
fill the container with lubricant; then 
screw the plug tightly in, close the air- 
cock and adjust in position on the 
machine so that the .oil-pipe will 
deliver the lubricant at the proper 
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PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your invention 
and a description of the device, explain- 
ing its operation. 
All communications are strictly confi- 
dential. Our vast practice, extending 
.over a period of seventy years, enables 
us in many cases to advise in regard to 
patentability without any expense to 
the client. Our Hand-Book on Patents 
is sent free on request. This explains 
our methods, terms, etc., in regard to 
Patents, Trade Marks, Foreign 
Patents, etc. 





If you are a reader of 


SCIENTIFIC 
AMERICAN 


_ are probably aware of the 
act that it has a special appeal 
to the inventor. Each issue 
contains a description of a 
large number of recently pat- 
ented inventions. Pending pat- 
ent legislation as well as the 
most recent rulings of the 
Patent Office and the courts 
are considered in its columns. 


MUNN & CO. 


SOLICITORS OF PATENTS 


683 Woolworth Building, New York 

624 F Street, Washington, D. C. 

Tower Building - Chicago, IIl. 

Hobart Bldg., 582 Market Street, 
San Francisco, Calif. 




















cold-rolled steel, a short square bar of . 
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Learn to Dance! 


= 


You can easily learn Modern Ballroom Danc- 
ing now in your own no matter where 
you live—by the famous 


Peak System of 


Mail Instruction 


Fox-Trot, One-Step, Waltz, Two- 
Step and latest Ballroom dances 
taught. Courses constantly revised 
to include the newest dance ideas. 
We Guarantee the Peak System 
to teach you to be an easy, graceful 
and accomplished dancer. Equally 
successful with beginners and with 
dancers seeking to improve, and 
learnthe latest society steps. 
New Diagram Method: The result 
of forty years’ practical experience. 
Easily and quickly learned. Thou- 
sands taught successfully. I can teach you. 
Send Today for FREE Information: Write at once 
for surprisingly low offer. 

William Chandler Peak, M. B., President 
The Peak School of Dancing, Inc. Established 1880 
Room 114 821 Crescent Place Chicago 














Violin, Hawaiian Guitar, Ukulele, 
Guitar, Mandolin, Cornet, Tenor Banjo or Banjo 


outfit free, Write now. No obligation, 
SLINGERLAND SCHOOL OF MUSIC, Inc., Dept. 27, CHICAGO, ILL. 


ATENTS PROCURED and 
TRADE-MARKS. REGISTERED 


Twenty Years’ Experience. 
Terms on request. 


ROBB, ROBB & HILL, Attorneys at Law 
Specializing in Patent and Trade-mark Practice exclusively 


840 McLachlen Bldg., 1336 Schofield B) , 
Washington, D. C. Cleveland, Obie oe 
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position over the tool or work. When 
the machine starts, open the air- 
valve and the lubricant will start to 
flow and its volume may be regulated 
by closing the valve to the right 
degree. 

If desired, a more substantial and 
better-looking oil-feeder could be made 
up from heavy brass and a special 
filling plug fitted, though the extem- 
porized one shown in the illustration 
will work as well as any. 


Make a Motor or Engine Bed 
of Pieces of Angle-Iron 


FTER a motor or engine is set 
up on the foundation, the belt 
stretches or the shafting works out 
of line. This often necessitates mov- 
ing the position of the motor a trifle 
and is an awkward task and an ex- 
pensive one if the fixtures are set 
solidly in place. To make the proc- 
ess more simple, a_ sliding base 
should be made as shown. This is 
made of two lengths of angle-iron 
and bolted to the base itself. 
Cut two pieces a little longer than 


the motor or engine base. One, A 
Frome ms eo ee eg came ume mem, 
ee 
ob, a 
ENGINE IN 


PLACE 





A good sliding base for an 
engine or motor can be made 
from two pieces of angle-iron 


(the top member), has two slots cut 
crossways of the top face, placed the 
right distance apart to accommodate 
the anchor-bolts of the machine base. 
The bottom member, B, has two slots 
cut parallel to its length. Bolts from 
the upright face of A slide in these 
slots and make it easy to change the 
position of A with reference to B. 
Section B is bolted to the founda- 


tion and A is loose bolted to B as just : 


mentioned. ‘Then the machine is fas- 
tened to the top faces of A. Two sets 
of these should of course be provided, 
one for each side of the machine. 

If the machine is out of line with 
the shaft pulley, the bolts through the 
top of A are shifted. If the belt grows 
slack, move the machine back by 
loosening up on the bolts in B, taking 
up again when adjustment is made. 

The simplest engine bed is, at best, 
difficult of construction. However, if 
the mechanic follows the foregoing in- 
structions, he will find no difficulty in 
setting up the engine or motor in such 
a position that it will not vibrate. 
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for our blank form ‘*‘Evidence of Conception.’? This 
should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 
Our Three Books Mailed 
7% Free to Inventors 
4 Our Illustrated Guide BOOK 









TRADE-MARKS 


AND 


fe) AA 


FREE OPINION AS TO 
PATENT ABLE NATURE 


Before disclosing an invention, the inventor should write 


PATENT 


SPECIAL OFFE 





HOW TOOBTAIN A PATENT 


Sent FREE on Request 


Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents. Our 
Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described, Articles on 
Patent Practice and Procedure, and Law 
Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
’ / Countries. Write for our illustrated Guide 
TS 4 Book on Foreign Patents. 


SPECIALIZATION Our Staff 


The field of invention is so vast that it is impossible for any one man to become an 
expert in all the different classes of invention. Only those practically skilled in the 
class to which the invention relates are capable of rendering efficient service. For 
this reason Victor J. Evans & Co. employ a number of patent lawyers and mechanical 
experts who have been selected for their special knowledge and ability in certain 
lines of invention. Each case is placed in charge of experts in the classes in which 
the invention relates. 


THE VALUE OF YOUR PATENT 


Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. This work will receive the benefit of skill and experi 
ence acquired by a long and successful practice. We spare neither. time nor pains 
to secure the broadest possible patents that the inventions will warrant. That every 
case entrusted to us receives our best efforts, and that our work is done consistently, 
skillfully and thoroughly is evidenced by the many unsolicited letters of commenda- 


tion that we receive constantly from our clients.- We will furnish upon request lists. . 


of clients from any State in the Union for whom we have secured patents. 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing to the growth of our business we have established for the benefit of our clients Branch 
Offices:in New York City, Philadelphia, Pa., Pittsburgh, Pa., Chicago, Ill, and San Francisco, 


Cal. These branch offices being located in these large commercial cities, together with our Main 


Office located near the U. S. Patent office, in Washington, enables us to more promptly handle the 
business of our clients, ea, as the branch offices are in constant touch with the Main 


Office and fully equip to handle patent business in all its branches. 


Highest References—-Prompt Attention—Reasonable Terms 


iM VICTOR J. EVANS & CO. 

Patent Attorneys 

NINA 1007 Woolworth Bldg. 135 .S. Broad Street 514 Empire Bldg. 
DWH Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 

N y iii Main Offices, 760 9th Street, Washington, D.C. 

Ni] Gentlemen: Please send me FREE OF CHARGE your books 
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Highest References 


Best Results 


Send model or drawing for preliminary examination and report as to patentability 
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WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D.C. ' 















CAN YOU 


think of a simple, practical idea 
that will fill one of the many ree 
quests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of things are needed RiGut 
Now. Your brainscan help. Send toe 
day for our great new book—“‘Invene 
tions and Trade Marks, Their 
Protection and Exploitation’’ 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 


too. A postal will do— 
it is free. 
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For SALE FREE 


We help our clients, 
Without charge, to get 
the dollars out of their 
ideas—having facilities 
Bone others possess. 


mayen free. . In INVENTION And 
book at once. “MN MANUFACTURING 


SUPPLEMENT. 


Published for the 
Man with an idea. 
Send for free sample 
copy. One year'ssub- 


ii 6cription 50c. 
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: AMERICAN 
INDUSTRIES, INC. 


201 Patent Dept., 
WASHINGTON, D. C. 
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of patent information 


Beale & Par 804 F St., Washington, D. C. 
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WILLIAM C. LINTON 
Consulting Engineer and Patent Attorney 


“Inventor's Adviser’’ Mailed free on 
request. Gives full information as to 
Patents, Trade Marks and Their Cost 
OFFICES 
364 UNIVERSITY ST., 
Montreal, Canada. 





916 F ST. N. W., 
Washington, D. C. 














| foes on Patents > 


Before applying for a patent write 
for a Free Copy of our, book 
*‘How to Obtain a Patent,”’ which 
contains valuable information and 
advice to inventors. It tells how 
to secure Patents. Send a model 
or sketch of your invention for 
our ‘Evidence of Conception” 
form and our opinion of its 
patentable nature—Free. Twenty 
years’ experiencein patentmatters. f 


Write today for your 
FREE BOOK. 
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for actual search and 
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patent practice and 
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IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


SECURE A PATENT, send for Our Guide Book, HOW TO 


GET A PATENT, sent Free on request. 
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will give our opinion as to its 
patentable nature. 


Tells our Terms, Methods, 


Send model or sketch and description of your invention and we 
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Popular Science Monthly 


How to Sharpen a Scraper 
Properly 


OME one, some time, told me how 
to sharpen a scraper for floors or 
cabinet-work that will last a long time 
and insure a perfect cutting edge. 
You are familiar with the ordinary 
blade used for such purposes—size 
3 by 414 in. Place it flat side down on 
a box of convenient size to sit upon, 
allowing the end to project about an 
inch; drive three or four shingle-nails 
into the box close to the blade, and 
bend them over to hold the blade 
perfectly rigid. Take a flat file and, 


The scraper is 
first nailed to 
a box; thena 
file is used 
until the 
scraper has a 
feather edge 











sitting astride the box, make a long 
bevel until you get a feather edge, 
being careful that it is square, or you 
may round the corners a trifle. Re- 
move the blade and place it in the 
clamp, procured for this purpose, 
using a wrench to set up the nuts. 

Fasten a nail-set on the other end 
of the box with staples or nails. Now, 
holding the clamp in both hands, bevel 
side of blade down, slightly tilted 
toward the operator, draw it across the 
nail-set, first one way and then the 
other, allowing it to slip off the nail- 
set to insure turning the edge through- 
out its length. 

One needs to use considerable force 
in order to turn the edge, which should 
not exceed 1/16 in. Less than this 
will do. 

In the next step take an old file or a 
new one—very fine—passed lightly 
over the feather edge to make it 
smooth. A scraper so sharpened will 
improve with use. As soon as it fails 
to cut properly run the file along the 
top, holding the blade perpendicularly 
in the left hand, cutting edge toward 
you, and then with the small end of 
the file hook it under the turned-over 
edge, lifting up and pulling it across 
two or three times, this last act lifting 
up the edge. 

If the blade has been properly 
turned, it is quite possible to use it 
for two or three hours by occasionally 
drawing the file across it.—M.S. LorbD. 
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A Holder for a Center 


Clearance Drill 


VERY simple and handy tool for 

machinists, especially for those 
not supplied with combination cen- 
tering drills, is shown in the illustra- 
tion. The tool consists of a piece of 
hexagon brass with a notch cut out as 
shown; a V-shaped opening cut in 
the center with a. hacksaw, a hole 






e----- Work 
: 





HEXAGON 

BRASS ROD 

A piece of hexagon-shaped brass with a 

NE a ig opening makes a good drill- 
older ; 





END OF DRILL TAPERED 


drilled to receive the shank of a drill, 
and a center hole drilled in the oppo- 
site end. . The hexagon shape affords 
a ready grip for the hand. . The dotted 
lines show the work when the holder 
is in position for-use after being cen- 
tered. The straight shank. of the 
drill is ground tapering like a chisel 
edge to fit into the V-shaped notch 
cut in the holder.—W. H. UNDER- 
WOOD. « 


An Efficient Driver of 
Carpet-Tacks 


RIEFLY, the driver consists of a 

shaft with a magnetized head 
which slides back and forth within a 
brass tube. A bushing at the upper 
end of the tube prevents the rod from 
coming out, and the handle keeps the 
head from going farther than the 
lower end of the tube. 

Procure a seamless brass tube 10 in. 
long with an inside diameter of 7/16 in. 
A steel rod, 3/16in. and 8 in. long is 
then found and each end threaded. 
On to one end is screwed a cast-iron 
handle of any suitable size after it has 
been tapped and a steel head two 
inches long and small enough to just 
fit inside the tubing tapped and 
screwed to the other. The rod is of a 
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MAGNETIZED) 


A single push of the handle through the 
tube drives the tack home in the carpet 


length which will bring the shank of 
the handle even with one end of the 
tube and the bottom of the head with 
the other, and should be exact to work 
well. 

A brass bushing made of a short 
length of smaller tubing or hard wood 
is then inserted into the upper end of 
the tube, held fast with short. screws 
through the sides. If the brass bush- 
ing is used, it may. be burred to fit 


tightly and thus do away with the | 





-other ninety-five are either barely 
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Don’t Be Discouraged 
Wake Up! 












Do you know that riches and success depend almost entirely on physical stamina and power — 
HEALTH! Here are the amazing stories of physical wrecks and business failures who have ‘‘come 
back.’.. Some weakness or ailment may, at this very minute, be robbing you of the success you 
deserve. I can make a man of you and put you on the road to achievement. Let me prove it. 


By Lionel 


HE only difference between a rut and the 
grave is-the width and depth.” A truer thing 
was never said. If you’re in a rut, either in 

your home life or in your work, you might just as 

well be in the grave. For only five 
men out of every hundred who reach 


Strongfort 


on the attached coupon. Here is the whole secret: 

First of all, you must first understand that the 
human body was made to be healthy. That is its 
natural state and it is only when Nature is disturbed 
or upset that you get “‘sick."” Every 
function of the body is controlled by 





the age of twenty-five cheat poverty 
and death to live and enjoy their 
wealth at the age of sixty-five. The 


self-supporting (five of them); dependent 
upon relatives (fifty-six of them); or dead 
(the other thirty-six). . 

For the sake of your future, man, stop 
now and take stock of yourself. Where do 
you stand? Are you the business drudge, 
the worm who hasn’t enough pep to strike 
out for the riches that will bring you all the 
luxuries that you long for, that you know 
you are entitled to? Or are you the fight-' 
ing, planning, thinking, DOING sort of 
MAN who makes people notice him—the 
man who leads and directs other men, the 
man who is respected and looked up to by 
men and women alike—the SUCCESS? 
You can be that last man. And it’s so 
easy. As simple as crooking a finger, as 
easy as raising your arm. But it’s so hard 
to wake you up to the wealth of Health 
and success that lies within your grasp. 

These fifty-six other men who failed owe 
their failure, most of them to ill health— 
the dead tired feeling caused by some 
physical weakness which robbed them of 
their mental power. The thirty-six who 
died, barring a few accidents, could have 
lived, were it not for that same stalking 
figure of ill health, weakness and disease, 
that dragged them into the depths of dis- 
couragement, despair and failure. 

Your own case may be like that of one 


be wealthy 
You’ve 


he: 








Place Yourself 
on This Chart 





Take one hundred healthy men 
at the age of twenty-five. In 
i abd thirty-six will be 
dead, fifty-six dependent upon 
others for support, Only tour 
will be self-supporting, three 
will be well-to-ao, and one will 


ot a mighty slim 

chance to one of the eight. 

The only chance you have to 

beat death and 

build up your He 

and success depends 
alth 


Strong fort says to you in this 
article. 


muscles and nerves. The nerves are 
the tiny hose lines that feed strength 
and energy to every part of the body. 
The muscles move the different mem- 
bers and also hold the nerves in place and 
allow them to carry on their work un- 
molested. 

But suppose one of these. muscles be- 
cothes weakened. The nerves drop out of 
place or are pushed and _ strangled by 
another muscle or bone. -Congestion fol- 
lows. The result is instantaneous—!loss of 
héalth, vitality and strength in the part 
affected. 

In the abdominal wa.1, such a weakening 
usually causes rupture—in some of the 
inner-organs it leads to indigestion, liver 
trouble, heart trouble, lung affections and 
all of the minor ills caused by the poor 
health of these organs. The vital organs 
are weakened and often become impotent. 
In the arms or legs it is rheumatism or 
sciatica. In the neck and head such weak- 
ening affects the sight and hearing. In 
every instance, of physical illness or 
debility, the brain is instantly affected, 
vitality and stamina drop, efficiency falls 
far below par and you are on the road that 
leads to failure or the grave. 

Now is the crucial time. You must act 
at once or this thing that is weakening 
your body and numbing your mind bags 
beyond you. Medicine won't help. 2 
pain you may experience with any of these 
ailments is only a danger signal telling you 


verty is to 
th. Your life 
upoi 


what Lionel 








of my pupils whom we will call John 
Wilson. He wrote me for help. Weight 
only 123 pounds; thin, anemic, weak, im- 
potent, and suffering an affection of one lung, he had been 
told by the doctors that his case was hopeless and that he 
had but one year to live. I told him my simple secret of 
glorious health. In six months his lung was entirely 
healed, he had gained forty-six unds. My secret gave 
him the strength and vitality of a giant—the poise and 
carriage of an Indian brave. Today, John ilson is 


. making good in a big way as manager of a department 


store in the middle west. He is happily married and 
is the proud father of two bovs whom he writes “have 
never had a sick day since they came. Your wonderful 
secret of health has meant life and, h@ppiness to me and to 
my little family.” 


“‘Strongfortism” Makes Successes 


Another case, slightly different, is that of Harry Ran- 
dolph. For three years he had lost iob after job. The 
irl who was waiting for him to make good had almost 
ost faith. Down in the mouth, discouraged and blue, he 
saw my advertisement 
and wrote me. His con- 
dition was “‘a tired, dopey 
feeling that has taken all 
my pep and enthusiasm. 
I can’t get interested in 
anything. It’s making a 
despondent mental wreck 
of me and keeping me 
from making good.”” My 
analysis showed that con- 
stipation had caused 
auto-intoxication 
and poisoned his whole 
system. He followed my 
simple instructions for 
two weeks. His letter 
startled even me. In 
three days my methods 
had had his bowels mov- 
ing naturally and well. 
In ten days his system 
was freed of the poison 
that was dragging him 
down. He continued 
with my instructions fora 
few more weeks. t 
week I received a letter 
from him which said that 
he had just been made 
assistant vice-presiden) 
which had once “fired” 
him, and that the girl he 
loved had just become the 
mother of* a healthy 
happy baby. Tohim, the 
health he ined from 
“STRONGFORTISM” 
meant success. It can 
mean the same for you. 

The secret of having 
the kind of health and pep 
that surmounts every ob- 
stacle and pushes you on 
to success is Nature itself. 


What ‘Strongfortism’Is 


Stronefortism is a sys- 
tem of physical develop- 
ment which strengthens 
and intensifies every phy- 
sical and mental function. 
It will relieve and often 
entirely eliminate -such 

ents as are shown 





LIONEL STRONGFORT 


Dr. Sargent, of Harvard, 


declared that ‘“‘Strongfort is 
unquestionably the finest 
specimen of physical devel- 
opment ever seen. 
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that something is wrong. When you 
poison your y with dopes and medicine 
you are merely throwing water on the 
smoke, To put out the fire, you must correct the cause of 
the pain, and the only way to do this is to help Nature 
restore the injured or diseased part and bring you quickly 
back to a point of high efficiency. 2 

That is exactly what ‘Strongfortism’’ does for you. 
‘“‘Strongfortism” is Nature. It is a system that you can 
follow in the privacy of your own room without the use of 
any costly apparatus or special appliances. There are 
no freakish diets—no fads nor exercising ‘‘stunts."", When 
“Strongfortism” is followed, Nature is as quick to correct 
as she is to suffer. Instantly the affected parts begin to im- 
prove. Once more they get the proper nourishment from the 
nerves and the ailment disappears almost before you know it. 

Every weakness, illness, secret habit, or run down condi 
tion which may be holding you back can be corrected by 
“Strongfortism,”’ no matter what it brought you to you~ 
present condition. ‘‘Strongfortism’’ can quickly restore the 
physical stamina and mental power that spells Success, can 
make you into the kind of a man who wins the respect and 
admiration of other menand women—whohas a big chance of 
becoming one of the five men who are wealthy or well-to-do. 


Send for My Wonderful Book—It Is Free 


I have prepared a book called “The Promotion and 
Conservation of Health, Strength, and Mental Energy.” 
It is full of interesting facts about the human body, its 
many ailments and how they can be corrected. From its 
pages you will get the full meaning of the word “Health"’ 
and learn the real secret of being admired, looked up to, and 
respected by other men and women—of dominating and 
directing everyone with whom you come in contact. You 
owe it to yourself, for the sake of your success, as a man in 
business, to read.every word of this remarkable revelation. 

Send me a personal letter and tell me exactly what your 
particular trouble is. Your confidences will be as cafe with 
me as in the inner chambers of your heart. I will send you 
a helpful, definite, analysis of your case and tell you exactly 
how you can throw off any ailment that is holding you back, 
and make of yourself a MAN. 

Write now. Check and send the attached coupon. For 
the sake of your future, wake up and ACT! I[ want to heip 
you! Ican! But the first step is up to you. 


LIONEL STRONGFORT 

Physical and Health Specialist 

1 Strongfort Institute, Newark, N. J. 

He FREE CONSULTATION COUPON ty 

Mr. “Lionel Strongfort— Please send me your ‘book 

‘“*PROMOTION AND CONSERVATION OF HEALTH, 

STRENGTH AND MENTAL ENERGY,"’ for postage 

of which I enclose three 2-cent stamps. I. have marked 
(X) before the subject in which I am interested. 


.. Colds .- Short Wind .. Impotency 
..Catarrh .. Flat Feet ..- Falling Hair. 
.. Hay Fever ‘..Stomach .. Weak Eyes 
* Disorders .- Pimples 
.. Constipation .- Blackheads 
.. Biliousness .-Despondenc 
.. Torpid Liver ..Round Shoulders 


.- Indigestion .. Lung Troubles 





.. Nervousness . Weight Lifting 
.. Poor Memory Muscular 

.. Rheumatism Development 

. -Gastritis .- Great Strength 


. Heart weakness ..Advanced Cours2 





:} PoorCirculation . .Many Weight 
.. Increased Barbell 
Height .- Professional 
. . Skin Disorders Training 
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This Wonderful : 
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At Home In Your 
Spare Time 


OU can now secure the advantages 
of America’s Greatest Institution 


of Electrical Education right in your 
own home! This famous school now gives 
the most thorough, practical, intensive home- 
study course in Electricity ever offered! It isa 
specialized, graded course built up on the 
most advanced ideas of Electrical instruction. 
Thorough, yet simple texts—graphically illus- 
trated—give the Electrical principles which 
logically parallel the practical experience gained 
in using the instrument boards. This amazing 
new method of extension instruction quickly 
makes any ambitious man a ne Elec- 
trical Expert! 
Ee 4 & Use of This Fine Elec- 
trical Apparatus 


These wonderful, 
cleverly constructed 
home laboratory in- 
strument boards— 
equipped with ac- 
tual, practical elec- 
trical apparatus — 

. are furnished abso- 
lutely free to each 
student _ while 
studying. These 
laboratories are not 
toys — but include 
the same instru- 

ments and devices which the Electrical man 

meets with in everyday work. (Board No. 1 

illustrated above.) 


You Can Fill One of These 
Big Pay Jobs 


The field of opportunity for the well trained 
Electrical man is practically unlimited. Billions 
of dollars are invested in this great industry. 
Thousands of men are employed in it—but the 
demand today is for men who are Trained 
Specialists. These men command handsome 
salaries—$2,500 to $10,000 a year and more. 
Why don’t you get into this fascinating, highly- 
paid field of work? 


Big Book Free—Write 


Write quick for big free book fully describing 
this astonishing new plan. Tells also about 
Consultation privileges with our great staff of 
over 80 experts. Free™ Employment Bureau 
and other special service. Don’t delay! Mail 
the coupon now! 


EXTENSION DIVISION 
School of Engineering 


of Milwaukee 
610, 373 Broadway, Milwaukee, Wisconsin 


_enm Se eS eee eee ee ee 
EXTENSION DIVISION 


SCHOOL OF ENGINEERING OF: MILWAUKEE 
610, 373 Broadway, Milwaukee, Wisconsin 


Please send me free and without any. obligation on 
my part full details of your special new home-study 
course in Practical Electricity and your. wonderful 
home-laboratory offer. 








necessity of screws or rivets. The rod 
is then inserted and the handle and 
head screwed . tight. 

Magnetizing the head is eunily done 
by rubbing the face of it over a per- 
manent magnet. The better the steel 
uséd, the more lasting will be the 
magnetic influence, but the head may 


be re-magnetized as often as it requires: | 


it. Once a season will be sufficient. 

This driver is very simple and is 
easily manipulated. To facilitate the 
task of laying the carpet, a pine board 
1 ft. long and 4 in. wide was cut and a 
number of nail holes made in it over 
its surface with a sixpenny nail to a 
depth of 1% in. Preparatory to the 
carpet-laying, tacks were set into these 
holes. 

In laying the carpet, one hand may 
be kept at the edge of the carpet, hold- 
ing it in place and preventing any 
slack while the other operates the tack- 
driver. 

Grasping the top of the tube and 
handle in the one hand, a tack is picked 
from the board, and setting the bottom 
of the tube over the proper point, the 
tube is released, at the same time rais- 
ing the handle. A single drive of the 
handle downward will drive the tack 
home, and another tack is picked up 
and driven by the same operation. It 
will be seen readily that this method 
easily supersedes the usual method, 
but this tool has only to be made and 
used to be thoroughly appreciated. 


Some New Uses for Old 
Automobile Tires 


NSTEAD of selling all your old 
automobile shoes for junk, why not 
make some use of them about the 
house? Lumber and metal piping cost 
money today, but sections of tires can 
be used for water-troughs and spouts 
to good advantage. 
A section about 114 ft. long placed 
under the gutter-pipe from the roof 











More uses for old tires appear every 
day. Here is a way to save buying 


metal piping 


will serve to lead the water away 
where it will not wash out the under- 
pinning of the house. 

Likewise a short piece slipped over 

the spout of the pump can be used to 
lead water into a trough without 
splashing. 
together can be made to conduct 
water a considerable distance. 
: These are only two uses for old 
tires, and, asthe illustration shows, they 
are made to serve excellent purposes. 
Does this article suggest other uses 
to which an old tire may be put? 
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Several sections lapped . 











Popular Science Monthly 


— nal 
10010 
ano 


MONTH 
sya ch geeuniee tit 


your 
4 ‘Endorsed by Auto a 


_. Graduates and Students 
and are tow carn ing Seapets 
of instruction fs there 








To the Man With an Idea 


I offer a most comprehensive, ex- 
perienced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 


Send sketch, or model and description, 
for advice as to cost, search through 
prior United States patents, etc. Pre- 
liminary advice gladly furnished with- 
out charge. 


My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to probable 
patentability before they go to any 
expense. 

Booklet of valuable information and form 
for praperty, meagre your idea, free on 
request. rite today. 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Building, Washington, D.C, 
2276-D Woolworth Building, 
New York City 








I. T. S. Patents 


Five years ago, practically without capital, J. G.- 
Tufford, Elyria, Ohio, and his associates Smith and 
ee oy started business with the now well-known 

ev Rubber Heel under the Tufford U. S. and 
‘icine patents obtained through Lacey & Lacey. 

Fourteen tons of these heels are now produced 
daily. The profits already amount to millions 
of dollars and roe eenente have been sold to 
the extent of $550,000 

That demonstrates on financial 
of an extremely simple invention o 
patented. 


ossibilities even 
merit properly 
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PATENT-SENSE 
“dhe Book for Inventors & Mfrs” 
Return Mail FREE. Write ‘ 
LACEY & , Dopt.u-S Washington. D.C. 
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Before disclosing your invention to 
anyone, send for form ‘‘Evi- 
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| mation concerning patents FREE, 
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‘A Pocket Voltmeter ‘in "an 
Old Watch-Case — 


HIS is a very accurate instrument, 

and can be made by even a boy, 
_from materials found in or around the 
workshop. The case from any old 
“dollar watch’ will do, though a No. 
18-size case is to be preferred. 

After you have found a suitable case, 
make a permanent magnet by bending 
a thin piece of steel into shape, as 
shown in the illustration. On the 

‘inside of the 
legs place the 
pole pieces, 
-which should 
be made of soft 
iron and at- 
tached to the 

magnet by a 
small screw in 

each. 

Then you 
magnetize the 
magnet by rub- 
bing briskly on 

‘-an ordinary 
horseshoe mag- 
net. Then at- 
tach the mag- 
net and pole 

pieces to the 

“ease by means 

ot two small wagser wee UNM 


: ger ews, each An old watch-case 
“with leather ana a home-wound 
--washer for in- coil will make a 


sulation. pocket voltmeter 

The next 
step is to make the moving part of ar- 
mature. 

Bend a thin strip of aluminum 
into the shape of a hollow square; 
wind with small magnet wire.’ The 
pointer (which may be one of the old 
hands of the watch, or a thin piece 

of steel) comes next. Solder it to the 
end, at right angles to the direction 
of the wire. Then set the moving part 
in the watch-case by soldering two 
bearings or jewels of the old watch to 
a strip running across the watch, but 
insulated from the magnet. 
* Attach a spring to each end of the 
frame so that, as it revolves, one 
spring is wound and the other un- 
wound. This will keep the moving 
part balanced. Attach a fine, covered 
wire to each spring and run out 
through the stem socket of watch- 
case. 
_ Now cut out a scale (celluloid or 
‘eardboard) and glue to top of the 
magnet. 

Your voltmeter is now completed, 
with the exception of the calibration, 
which you may accomplish by testing 
one or more batteries with a standard 
voltmeter (found in any garage -or 
machine-shop) and noting the spot 
on the scale of your home-made volt- 
meter. By changing or tightening the 
springs, any desired size of scale can 
be made. 

Also, the above will answer for an 
ammeter, by merely changing the 

~ scale.—DELBERT: ADAMS. -- - 











Sargent 
Auto- 
Set” 


Cuts True 
Cuts Fast 


SK any carpenter about the Sargent Auto-Set Bench Plane. 

Inquire about its cutting qualities and about its auto-set 

feature. He will tell you that it is a dependable tool with a big 
time-saving improvement in the self-adjusting sets. 


The cap and clamp of the Sargert Auto-Set Bench Plane 
are fitted together as one piece, with a set screw to regulate 








Sargent Cylinder 
Day and Night Latch 


Put it on doors— inside and 
outside, front and back—that 
you want securely barred. An 
ordinary mortise lock is “‘easy 
pickings,” but a cylinder latch 
keeps the intruder outside. 
“Press the button” to dead lock 
the bolt or hold it back, as de- 
sired. “Pull the button” to re- 
lease the bolt. Self-locking— 
closing thedoorsprings the latch. 











the position. Another set screw ad- 
justs the cutter. 


May be taken down for whetting 
in a few seconds and assembled as 
quickly. Cutter and cap go back ex- 
actly in the same position as before. 


Made in six sizes: smooth or corrugated 
bottom; fore, jack, smooth or jointer 
patterns. Send for descriptive booklet. 


SARGENT & COMPANY 


Hardware Manufacturers 
55 Water Street New Haven, Conn. 
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$95 an Hour! 


‘‘Every hour I spent on my-I. C. S. 
Course has been worth $9 to me! My 
— my $5,000 a year income, m 

ome, my family’s happiness—I owe it all 
to my < time training with the Inter- 
national Correspondence Schools!”’ 


Every mail brings letters from some of 
the two million I. C. S. students telling of 
promotions or increases in salary as the 
rewards of spare time study. 


What are you doing with the hours 
after supper? Can you afford to let them 
slip by unimproved when you can easily 
make them mean so much? One hour a 
day spent with the I. C. S. will prepare 
you for the position you want in the work 
you like best. 


Yes, it will! Two million have proved it. 
For29 years men in offices, stores, shops, 
factories, mines, railroads—in every line 
of technical and commercial work—have 
been winning 
salaries through the I.C.S. More than 
100,000 men and women are getting ready 
right now with the I. C. S. help for the 
bigger jobs ahead. 


Your Chance is Here? 


No matter were you live, the I. C. S. will come to 
you. Nomatter what your handicaps, or how small 
your means, we havea plan to meet your circum- 
stances. No matter how limited your previous ed- 
ucation, the simply written, wonderfully illus- 
trated I. C. S. textbooks make it easy to learn. No 
matter what career you may choose, some one of 
the 280 I. C.S. Courses will surely suit your needs. 


When everything has been made easy for you— 
when one hour a day spent with the I. C. S. in the 
quiet of your own home will bring you a bigger 
income, more comforts, more pleasures, all that 
success means—can you let another single price- 
less hour of spare time go to waste? Make your 
start right now! This {s all we ask: Without cost, 
without obligating yourself in any way, put it up 
to us to prove how we can help you. Just mark 
end mail this coupon. 

LN te omen emer mm TBM OUT ewe eee mee eee eee 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX7697, SCRANTON, PA. 

Explain, without yo ag how I can qualify for the 

ect, before w mark X. 





























position, or in the sub fc hich I 
ELEOTRIOAL ENGINEER SALESMANSHIP 
Electric Wiring” Lb) Window Trimmer 
Telegraph Engineer Show Card W: 
Telephone Work Sign Painter 
MEOHANIOCAL ENGINEER Railroad T: 
Machine Shop Practice ioe 
oD onin 
} neg amr o “ BUSINESS MANAGEMERE 
ne Operatin Private Secretary 
CIVIL GeIEER “4 BOOKKEEPER 
‘Surveying an pin; oy Sgt and Typist 
MINE FOREMAN or ENGR = Cert. ib. Accountant 
te hg” me ENGINEER = TRAFFIC MANAGER 
e a) trent 
Ship Draftsman | Commercial Law 
Faroe ew tage} a Soe® ENGLISH 
Architectural Draftsman a onan Schoo! Subjects 
Concrete Builder _JCIVIL SERVICE 
Structural Engineer . Railway Mail Clerk 
emery eke Sar gaa - on iso OPERATING 
geamaee nes | NScite tan [Pen 
ry i (TURE §(_)French 
Mathematics _J Poultry Raising §| Jitalian 
Name. 
Present 
Occupati 
Street 
and No. 
City. . . State. 
e Canadia: T-26- 
a wade Baginy 5 oclmy met : 26-10 






romotion and- increased‘ 





Convert Your Lawn-Mower 
into a Feed-Cutter 


N these: days of high-priced farm 

machinery a satisfactory green- 
feed cutter of medium small capacity 
can be built out of an old lawn-mower, 
provided the blades and cutting-bar 
are not past usefulness. The accom- 
panying illustrations show, in a way, 
how this is done, but should not be 
taken as conclusive, as the make and 
design of lawn-mowers differ. Their 
differences, however, are not radical, 
and the adaptation of any one of them 
for the previously mentioned purpose 
will follow somewhat after these sug- 


COVER 


PULLEY ATTACHED 
TO CUTTER SHAT H 
IRON SUPPORT BOLTS § 


TO UPRIGHT AND 
INSIDE OF FRAME 













CANVAS COVER BELT: 


SLANTING 
TABLE 


ANGLEFIRON 











Details of the process that converts your 
lawn-mower into. a green-feed cutter 


gestions. The suggestions are broad 
enough so that any one with a little 
mechanical ingenuity can use his par- 
ticular mower to cut green feed, either 
by hand or by power. 

First, disassemble the lawn-mower 
to the extent of taking off the drive- 
wheels, the roller, and the handle 
trunions. This leaves the mower 
frame with the blades and cutting- 
bar intact. ; 

Erect two wooden posts so that 
their outside faces will be slightly 
closer than the distance between the 
insides of the mower frame. Now 
set the mower upon the tops of the 
posts so that it rests upon the roller 
slides as shown. Then measure for 
two long sheet-iron or sheet-steel sup- 
ports, which can be bolted to the out- 
side of the posts and to the inside of 
the mower frame so as to hold it rig- 
idly in this position. The exact style, 
size, and shape will depénd upon the 
style of mower you are using, but will 
probably be somewhat like that shown 
in detail. 

If no handy bolt- or screw-holes 
occur on the inside of the mower 
frame to attach the support to, some 
will have to be drilled and tapped. 
When the supports are finally secured 


‘so as not to interfere with the turning 


of the blades, bolt their lower ends to 
the posts. If supports are solid 
enough, they should hold the mower 
‘rigid and not allow undue vibration. 

Drill and tap two holes in the top 
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Shoot Without Noise 








Avoid disturbance, also flinching. 
Enjoy quiet shooting, anywhere, 
anytime. Use a 


MAXIM 
SILENCER 


Price, .22 cal. $7.00. Send 6c in 
stamps for catalog and bouk- 
let of astonishing experiences 
of Silencer users. 











91 Homestead Ave. 
Hartford, Conn. 








GHIPFITTERS, Steuctu ral Workers,Carpenters, 

Bricklayers, Mechani.s ,Plu mbers,Pipefitters, 
Boilermakers, Sheet Metal Workers and others 
can earn more money if they know how to read Blue 
Prints. By our method, we train you in a short 
time. Write for Catalog B, stating trade. We also 
teach Drafting. Bea Draftsman! Earn big money. 

Books and tools FREE. - Write for Catalog G. 


COLUMBIA CORRESPONDENCE SCHOOL Est. 1904 
Dept. K, Drexel Bidg., Phila., Pa. 


Pilliod 
TOOL CASES EXCEL 


Machinists, Tool Makers and 
Carpenters find them most 
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Booklet describing 20 styles 
t. 


The Pilliod Lumber Co. 
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Convert your Bicycle into a 


C cle by using a STEFFEY MOTOR 
y ATTACHMENT. Fits any 
ordinary bicycle, diamond, arch or 
truss frame. Easy to attach. On 
the market over 20 years. Send 
stamp for circular and full par- 
ticulars at once. 


STEFFEY MFG. CO., Dept. S.. 5025 Brown St; Phila; Pa. 
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_and back side edge of each side of the 
‘frajme, as shown, to which screw two 
strips of wood. Then cover with 
“sheet tin or heavy cardboard as a 
shield to prevent the cut fodder from 
' flying. 

Set as large a pulley as possible on 
the free end of the knife shaft. _ If the 
drive-wheel stud interferes, saw it off. 
Pulley must be large enough to drive 
the blades easily against the cutting 
pressure when under a load. 

Next, build an inclined wooden 
platform to set on the top of the posts 
and close under. the cutting-bar. In- 
cline it so that the material goes in 
under the blades where they strike 
against the bar instead of leaving it. 
Cover each: side-of the mower, from 

. the top down, with heavy canvas, 
attaching the bottom edge to the sides 
of the platform. The pulley should 
be allowed to be outside this cover. 
This will entirely inclose the appa- 
ratus and leaves an opening front and 
back for the material to be pushed in 
against the cutters and to pour out 
at the rear after being cut. 

When using power, drive the cutters 
just fast enough to make a good clean 
cut. 

. This apparatus is good forclover, hay, 
alfalfa, straw, .etc., for chickens and 
small stock feed.—THORTON HALLETT. 


The Emery-Grinder as a 
Drill and Lathe 


HE illustration shows how an old 

emery-grinder was made into a 
serviceable drill and lathe after the 
surface of the emery had become 
badly worn and uneven. 

The shaft which originally held the 
emery was removea and threaded to 
take a small chuck, not unlike those 
with which small hand-drills are 











Here is a way to transform a useless emery- 
grinder into a drill and lathe for small work 


equipped. The bearings were then re- 
babbitted and worn parts and play 
taken up with bushings, and the parts 
reassembled again. 

As shown in Fig. 1, the drill was 
attached to the edge of the bench, and 
connected to a pedal, hinged to one 
of the legs of the bench, by means of a 
pitman made of a hard -wood stick. 


of a mike.” 


“See the name on it—Starrett? Wh 
a tool—whether it’s a ‘‘mike’”’ or a litt 


Starrett tools. After I'd learned my 
boy had handed me mighty good 
using Starrett tools ever since.” 


Catalog No. 21 “ 


THE L. S. STARRETT 


“—sure it’s a peach 












enever you see that on 
le old three-inch rule— 


you can bet it’s a tool you can trust to the limit. 
‘‘When I was an apprentice, the foreman told me to buy 


trade I found the old 
advice—and I’ve been 


W” sent free on request. 
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Your Success 


depends not only on 
yvour 
technical 
equip- 
ment but \ 
on your ‘4 

« bp . 
every 
day working equip- 
ment. 





Your tool kit should 
contain enough tools 
to meet your every day 
requirements so that 
you can work accu- 
rately and quickly, 
these two points are the 
basis for promotion in 
practically every shop. 


A well 

made re- 

liable mi- 

crometer 

is an ac- 

tual ne- 

cessity. Its uses are 

unlimited. It should be 
in every kit. 


Another practical 
tool is the combination 
square. In laying out 
a drill job or squaring 
up a piece it is of great 
help. 


If you have many 
jobs that demand ac- 
curacy a Vernier Cali- 
per will be of great 
assistance. 


There are over 
a thousand 
other tools 


that have been 

made to aid the 
machinist listed in 
our No. 28 Catalog. 


Send for it 


Brown & Sharpe Mfg. Co. 
PROVIDENCE, R. L, U.S. A. 














from the floor were governed by the 
height of the bench and the length 
of the handle of the emery-grinder. 

The pitman was connected to the 
pedal as shown. A rectangular hole 
was cut through the pedal slightly 
larger than the end of the pitman. 
The pitman was then run through the 
hole, and a small rod was run through 
the hole bored in the pitman, held to 
the under side of the pedal by means 
of two large staples. 

A 2-in. block set up and braced in 
front of the chuck at the proper dis- 
tance, completed the device. It was 
made adjustable, and operated with a 
lever arm, so that the work could be 
moved toward the drill as the boring 
progressed.— DALE VAN HORN. 


How to Build a Dry Cellar 
in Clay Ground 


OSSIBLY one of the most annoy- 

ing places to build a house that is 
free from cellar water is in clay 
ground. It seems that no amount of 
careful and painstaking construction 
of the foundation will keep out the 
water. However, there is at least 


| jail 
















I CELLAR ~y 
A a 
TILE RUN ALL_/ at — re 
AROUND FOUNDATION SEWER 
PLAN ELEVATION 


A drain constructed in this manner will 
carry off all water from your cellar 


one way that proves very successful 
and that way is made clear in the 
illustration. 

The tile is laid out so as to have it 
slope gradually to the outlet pipe, 
which empties into the sewer. The 
drain tile is the same as that used on 
farm lands, but, of course, a four-inch 
tile is the largest that would be advis- 
able.-—RAY HAARMAN. 


Trolleying the Well Water 
to the House 


OMETIMES an idea or method is 
so old that it is new. This method 
of raising water from an outside well to 
a room in the top story of a house was 
in use in Italy in the sixteenth century 
and even before that, but it is so simple 
and ingenious that it may find a place 
in modern rural life. The method, as 
explained, ‘is the same as the original, 
but.is constructed to use modern ap- 
pliances. 

Drive a post in the ground near the 
far side of the well-curb and drive an 
eyebolt in the top. Then.erect a crane 
over the window of the house where 
it is desired to raise the water and set 
an eyebolt near the end as shown. 

Just back of the eyebolt bolt a large 
pulley to the crane. This can be of 
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any ‘suitable pattern. The two- eye- 
bolts just mentioned are then een- 
nected with a wire cable on to which 
has been slung a double pulley some- 
what of the pattern shown in detail. 
This should be large enough to run 
iree on the cable withcut the possi- 
bility of running off. the wheel and 
cramping. Just back of the center of 
the well put some <olid metal substance 










WALL OF_-7 
BUILDING 






IN BOTTOM 
“OF BUCKET 


VALVE 
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This apparatus carries. the water from the 
‘ well to the kitchen, thus saving many 
weary steps and insuring a good supply 


as a bumper to stop the progress of 
the double pulley. This can be set in 
the cable any convenient way. A 
turnbuckle should be placed at the 
post end of the cable. Then, with 
everything in place, draw up on the 
turnbuckle until the cable is taut. 

- The bottom of the bucket should be 
arranged as shown in detail. This 
consists of cutting a round hole in the 
bottom about 2 in. in diameter. 
Over this hole, on the inside, fasten a 
leather flapper which will close when 
water inside the bucket bears against 
it, but will raise up when the bucket is 
being lowered into a body of water 
outside. The deck-leather of a common 
pitcher pump will do very well as a 
valve for this purpose. - . 

Tie a rope to the center of the bail 
of the bucket and'reeve it over the 
lower wheel of the double pulley and 
the wheel on the crane, and your 
‘“‘water elevator’ is complete. 

The action is obvious. The empty 
bucket descends the cable by gravity. 
When the double pulley strikes the 
bumper it stops, but the bucket 
descends the well, fills itself through 
the valve in the bottom and is ready 
to be hoisted to the window. As it is 
raised, the bail strikes the double 
pulley and the whole is pulled aloft 





: together. - ; 
i A counter weight on the free end 
+ of the rope will assist in raising the 


full bucket if desired. 

Once you install this device, you wi 1 
use it constantly, for it means getting 
rid of that tedious and hard job of cart- 
ing water to the house by hand, and the 
necessity for economy inthe use of water 
will be done away with. 
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Beat the Coal & Wheels Like 
Shortage with NE : 


the Ottawa Log Saw; greatest work-saver and money- 
maker ever invented. Cut your entire wnter’s fuel 
supply quick, then make big profits sawing wood for 
others. Provides cheapest and most plentiful fuel at 
a cost of about 1%c.acord. — 


OTTAWA [OG SAW 


Cuts Down Trees—Saws Logs By Power 

Pulls over 4 H-P. The Ottawa pulls over a 4 H-P. 
and is the most powerful log saw on the market. 
-Makes 310 saw cuts a minute. Plenty of power to run your 
cream separator, sheller, grinder, buzz saw, etc. Starts with- 
out cranking, no batteries ever needed. The OTTAWA is 
always ready to go to work, and keep on working, zero 
weather or heat—rain or shine. Before you choose any 
Log Saw know the horse power of the motor—it is im- 
portant. Special clutch, lever controlled, enables you 
to stop blade without stopping engine. Move from log 
to log and from cut to cut along log with blade resting, 
engine never stopping. Engine uses little fuel. Ec- 
centric gives saw blade human rocking motion, keeping 
cut free of saw dust. The Ottawa is original wheel- 
mounted one man loz saw, recognized by over _ 
10,000 users as best one man log saw ever built. 
30 Days’ Trial Every Ottawa Shipped on 30days’ 
trial. Must fulfill 10 year Ottawa guarantee. 
For nearly 20 years we have been selling direct 
from factory to users, saving them thousands 
and thousands of dollars, by low direct factory 
prices. Every Ottawa owner is a booster. 

FREE BOOK Besuretosend your nameand ad- 


dress on coupon so that you will receive promptly 
full details on special offer 1921 Improved 
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Easy to Move from 
Cut to Cut 









Wheels Turn On 47 
Swivel Aale 4 
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Al fine 32-page book ° ary 7 
fuly illustrated, showing how thousands of , COS CTS 
fully illustrated, showing how thousands of MAI LTH he, (8) | : 
Ottawa users have paid for their log saws in OTTAWA MFG. CO. 5 
few weeks. Mail Coupon today. 1803 Wood St. Ottawa, Kansas” 

finan aca ne von details on speciai V 
. TT er aw Jed io¢g saw. 
O AWA MFG. co. Rae 32 page beet. falty fiustratee: . 
1803 Wood St. . Ottawa, Kansas. N | 
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spare time? Others are doing it by representing POPULAR 
SCIENCE MONTHLY. Why not you? 


POPULAR SCIENCE MONTHLY, 225 West 39th Street, N.Y.C. 


CONSTRUCTION OF INDUCTION COILS AND TRANSFORMERS, 
by Thomas Stanley Curtis.. Full of practical notes and instructions. 
Tells you both the why and the how. ittie is left to guess work 
and closed core transformers are both taken up. for a 
struction book on the whole subject this one ts hard to 
price. 


$10.00 FOR YOU, 


ffOw would you like to make $10.00 a week during vour Sie 

Oy h 
Price, postpaid. 28 cont.. 

POPULAR SCIENCE MONTHLY 


225 West 39th Street New York 








South Bend Lathes 


For the Machine and Repair Shops 


13” Lathe - $385.00 | 18” Lathe -$ 735.00 
15’ = 483.00 | 21” “ = 900.00 
16” = 550.00} 24” “ = 1250.00 





Made with straight or gap bed 


South Bend Lathes are in use in manufacturing plants 
in 54countries throughout the world. Est. 1906. 


- Ga Ss ae : 
Price Includes Equipment as Shown in Illustration 





| Howto Run a Lathe 47,50 poe book. 





Free catalog mailed on request. 


SOUTH. BEND LATHE WORKS 


n 
addrees for tencents, silver or stamps Peat 








433 E. Madison St,, South Bend, Ind, 
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het 4S.: ‘saikieceane in working 
with geod. tools. The. work goes 
moré Seasily’ and quickly, and 
results:are better. 


Red Devil Pliers speed the work. 
They are made to stand years of 
hard service, and they are strong 
enough to do work pliers are 
seldom called upon to do. 


@en i: 6 paT ner 


PLIERS 


Properly designed pliers are par- 
ticularly handy. You can use them 
as you use your fingers when you 
work. 


Red Devil Pliers multiply the 


strength of your hand and wrist; 
they grip as your fingers can’t 
possibly grip—no slipping, no 
barked knuckles, and no exasper- 
ation from trying to do good work 
with poor tools. 


All Red Devil Hand Tools are 
made as well as tools can be made. 
Pliers 
‘Electrician’s Tools 
Glass Cutters 
Hack Saw Frames 
~and Blades 
‘Auger Bits 
Chain Drills 
Etc., Etc. 


| Red ~ Devil’ ‘Corrugated Lock 


Washérs-- have 6-point contact. 
They are the best washers made, 
and “hold fast.” ~~ 


Tool Booklet on Request 


SMITH & HEMENWAY CO, Inc. 
Sales and Export Office 
264 Broadway, New York 
| Factory: Irvington, N. J. 


ell Done | 
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A Combined Box and Table 
: for Campers 


INCE a very small table must 
suffice for the camper, the one 
here shown, which takes up no addi- 
tional room among the equipment, 
will be found very desirable, and it 
can be set up in a moment after un- 
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Set on the running-board or in the ton- 
neau..of a.car this box will accommo- 
‘dateall the camping utensils 


packing. A. strong box is procured 
of dimensions approximating 28 to 
30 in. in length, 24 in. width, and 1 ft. 
or 14 in. in depth. Such a box will 
hold the ordinary light camp equip- 
ment, and will easily fit under the 
seat of a-spring wagon or in an auto- 
mobile. 

The lid is hinged to the box at 
one end, while at the free end two 


legs of 1 by 3 in. lumber are hinged } 


to the lid so as to fold against it in- 
side when the lid is closed. These 
legs are of the same length as the in- 
side measurement of the box. The 
hinges used are ordinary butts, so 
that the entire lid and one end of 
the box form a table of a convenient 
size. 

A division board inside the box will 
form a convenient shelf when the box 
is set on end.—H. F. GRINSTEAD. 


Hold Two Pens Parallel 
with a Clamp 


RAFTSMEN who have occasion 
to draw many lines in parallel 
will appreciate the little device illus- 
trated herein by which they can set 
two common ruling-pens in position 
to do this. Several of these devices 
arranged for different widths will 
enable any one to 
_ draw parallel lines 
different distances 
apart by simply 
changing the pens 
from one to the 
other. 
es Get a piece of 
P rung Spring metal about 
Pens an inch long and 
fully as wide. Then 
bend it in the shape 
indicated so thetwo 
semicircles will 
clamp each penhandle securely. 
- Set the--pens in place with the 
points at the same level. Then, when 
you hold one-pen-against the rule and 
draw it along the paper, the second 
pen will duplicate the line given a 
distance away. 





You can draw two 
lines instead of one 
by using this clamp 
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10 Cents a Day Pays 


for This Symphonola 

ymphonola, Victor; Golumbia;-Edison 
Pathe, Little Wonder Emerson. Take over a year to pay 
after 30 days’ trial. Sashnase 3 its tone for clearness, volume, 
with more costly instruments. Return at our expense if it 
fails to make good. Ask today for the 
Beautifully Illustrated ayenpmencla Book FREE 

hows this and ‘arger Symphonolas sty sold on easy payments. 

Symphoneia Recer yi Got our our Hat of ‘theMatest "Fall dance 


soun: d 
disc records. Playable on any <a ene 0% 


Latkiat Ca Desk SPEM-1020 _—Buffalo, N. Y. 
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Send tow us for Catalog "No. 12 
noniemueaiae cia 


SAGINAW, MICH. 
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KANSAS CITY AUTO & 
TRACTOR SCHOOL 
and Lydia, 


Dept. 18 Kansas City, Mo. 








ASBESTOS 


We are miners and shippers of Crude Asbestos 
in any quantity. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 
Canada. We also card fibres, spin yarns, 
weave cloths, and make all sorts of Asbestos 
products. 

For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 
Dept. S-4. AMBLER, PENNA., U. S. A. 

Owners of the world’s largest Asbestos Mines 


9 CORDS IN 10 HOURS 














BY ONE MAN. It’s KING OF THE WOODS. Saves money and 
ack fe FREE my = Biss “showing low 
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Get posted, write today. 
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Six Ways of Automatically 
Stopping an Engine —, 
HILE there are many schemes | 
for automatically stopping a gas | 
engine: or electric motor, the methods 
here described will be found to serve 
nearly every practical purpose. They 
will be- found advantageous in cases | 
where the engine cannot be closely 
watched and tended, as in pumping 
water at a distance, shutting off when 
a certain pressure has been reached, 
etc. 

Fig. 1 illustrates the manner in 
which the sparking circuit can be 
broken at a certain time of day. It is 
done in this instance by attaching a 
cord to the handle of an easy working 
knife switch and arranging it to be 
wound up-on a-drum,: which is like the 
spool that revolves with the winding 

















SPOOL DEAD POINT: THERMOSTAT 
— KEY 
5 | ° Sa 
Be #} -. “CONTACT 
7 “SWITCH 
FIG.t FIG.2 FIGs 


SELENIUM CELL 


























= pore 
— li 
BATTERY Ith 


FIG6 GROUND = 


Here are six ways of stopping 
an engine or motor automatically 


key of an alarm clock. As the spool 
revolves with the ringing of the alarm, 
the cord winds up and lifts the switch 
out of contact. 

Fig. 2 shows a gage—steam, water, 
or air—with the hand in constant con- 
tact with the metallic face. This com- 
pletes the circuit tothe engine. Atthe 
maximum pressure, however, the hand 
strikes a spot of non-conducting ma- 
terial and the circuit is broken. 

Fig. 3 illustrates a thermostat in the 
line. Suppose the engine is driving air 
into a large retort forge or furnace and 
when the heat reaches a certain degree 
the blast must cease. Arrange the 
thermostat so that the points are 
always in contact as long as the heat 
remains low. Then as the tempera- | 


ture rises, the arm rises, until at the | 
proper degree of heat the points ' 


separate and the current ceases, stop- 
ping the power. 
Fig. 4 operates by the action upon 


selenium. There may be conditions : 


where= the -engine should be stopped 


when a certain amount of light is ob- - 


tained, or at daybreak. Suppose an 
engine is to be run each night and must 
be stopped at. daybreak. Then a 
selenium cell is placed in a primary | 


eircuit.. Selenium, being a poor con- | 


ductor in the dark, keeps the circuit | 
epen until daylight comes in. Then 


a— + = 
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into these blades. 


Company 


“The Saw Makers"’ 


Chicago, Ill. |New York City 


Hack Saw Blades 


Simonds-Made Hack Saw Blades are 
the most economical to use: they cut 
with less resistance, remove no more 
metal than necessary, and wear the 


This superior saw service is primarily 
due to the Simonds Steel that’s put 
It is a steel espe- 
cially made and toughened for hard 
cutting service by an_ exclusively 
Simonds process developed in their 
own Crucible Steel Mill. 


There is a SIMONDS way 
to cut steel, wood, paper, 
_ ice, leather, cork, rags, etc. 


Write for Simonds booklet-—“Methods of Cutting Metal.” 


Simonds Manufacturing 


- Established 1832 


Fitchburg, Massachusetts 


New Orleans, La. 
Lockport,N.Y. Memphis, Tenn. London, England 
Portland, Ore. Vancouver,B.C. Montreal, Que. 
Seattle, Wash. St. Johns,N.B. San Francisco, Cal. 




















SIMONDS 





SAW STEEL|| 
PRODUCTS 


MADE RIGHT SINCE 1832 
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STANLEY 
IMPROVED 
LEVELING 

STANDS 


A Stanley Leveling 
used in connection 
wood or iron level, 


Stand, 
with ‘a 
and_a 


pair of level sights will be 


found in many cases 


a very 


satisfactory and inexpensive 


substitute for the m 
pensive surveyor’s 
ments. 


ore ex- 
instru- 


By its use one can read- 
ily determine levels from a 
given point to one at a dis- 
tance, such as locating or 
setting the profiles for foun- 
dation work, ascertaining 


the proper grades for 
ditches, etc. 


It can be placed on 
or crowbar and adju 


drains, 


astake 
sted to 


a horizontal position, even 
though the stake or crow- 
bar may not be exactly 


perpendicular. 


As now made it ca 
ily be attached toa 


. a . 


n read- 
tripod. 


STANLEY Rute & Lever Co 


+New Britain. Conn. 














| the conductivity ‘changes and the 


circuit is closed. This, by operating a 
relay, opens the sparking circuit. 
Fig. 5 is a more familiar method and 
consists of arranging a float in a tank 
so that when the maximum water 
level is reached the contact of a switch 
attached to the float arm is broken, 
and the engine is stopped. 
~ Fig. 6 is a method of stopping an 
engine from any. distance which can 
be reached by wireless. An aerial is 
connected to a relay and battery. In 


‘the circuit is placed a coherer. When 


the key is closed at the sending 
station, the coherer is induced to 


‘close that circuit and the relay oper- 


ates to open the secondary circuit 
and the engine stops. This may be 
increased in efficiency according to 
the user’s demands. 

In-case an electric motor is to be 
stopped, the controller handle must be 
held in place by a magnet, and when 
the magnet circuit is opened, a spring 
pulls the .motor switch back, out of 
contact. 


A Water-Pipe Coupling Made 
of an Old Spark-Plug 


LD Necessity certainly is the 
mother of invention, as I am 
perfectly willing to admit since my ex- 
perience of a week ago. One of the 
joints in my house water-pipe system 


,- OLD SPARK- 
P PLUG SHELL 





RUBBER and 
BRASS WASHERS 


How to make an old spark-pluz 
serve as a water-pipe coupling 


had rusted badly and sprung a leak. 
I had taken the Stillson wrench to 
tighten it, and of course split the 
elbow just when water was badly 
needed. There is but one cut-off 
valve for the whole house and it was 
not practical for me: to turn this off 
for any length of time, or until I had 
obtained a pipe plug, so I hunted 
about for a substitute. 

As soon as I realized that spark- 
plugs are threaded with half-inch 
pipe-threads, it took me but a min- 
ute to remove the porcelain from an 
old one, fit a rubber washer inside the 
porcelain retaining bushing, and hold 
it in place by a small iron washer. 
The old spark-plug still answers the 
purpose of a pipe-plug, and the 
water was turned off less than half 
an hour.—F. L. AVERY. 
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in Business 
for Yourself 


WY, Be independent—make more money— 
Gp be your own boss. Opena Tire Repair 
Shop. Complete equipment costs less 
than $100. No experience necessary. 
\ Weteach you the Shaler System free. 






Millions of tires need repairing. Hundreds of 

shops make $25to $50 a day clear profit. Many 

make much more. Big capacity Shaler Shop 

XN Vulcanizer,all necessary tools and repair ma 
XN terial with instructions costs léss than $100. 







**How to Open'a Tire Repair Shop’” 
which gives complete information. Tells- 
how to start—how io get work—how to 
make perfect repairs.- Write now. 
C. A. SHALER COMPANY 
2109 Fourth St., Waupun, Wis. 





| § EXPLOSION WHISTLE 


The hazards of motoring are in- 
creased by defective warning devices. 
The signal that cannot fail is. the 
Buell Explosion Whistle. Over 200,000 in 
use; 10 year guarantee. Easily installed; 
simple in operation, requires no attention. 
At your dealer or write direct ~* 


BUELL MFG. CO. 


Cottage Grove at 30th, - Chicago 











Big Profits in Battery Charging 
with theHB32-Battery Charger 


| Make $150 to $350 Every Month 


f Start your own battery business NOW. Make $150 to $350 Clear 

@ Profit every month with this HB Charger. Recharges 32 6-volt s 

m batteries, or equivalent, at ene time. ts 10c to 15c each. 
Owner pavs 75c to $2.60. Figure the Profits. You can make 

BIG PROFITS and build a perma- 

§ nent business. Others are doipg it 

3 —YOU can, too 

Small Cash Payment Brings You 

This Money-Maker 

Ralance on easy monthly terms. 

@ Profits easily pay for outfit. Ab- 

ia solute Money-Back Guarantee. No 
expensive repairs or replacements. 

Runs 24 hours a day. Big, stead, 

profitable income. Write TODA 

‘or full information. 


g Hobart Brothers Company 
3 Sox $104, froy, Ohio 
Successful Man'f's Since 1893 






















learn to De 
come an eX, rt wres' © 
right in your own aane. by mail, 
from the greatest wrestlers the world has 
inte b eree bs wn. Fy En athlcte, be strong. be healthy. 
ow to throw : 
PA. P an e big men with ease. Learn 


Farmer Burns, who taught Frank Gotch — trai 
SEVEN World's Champrono. will tench sou Sclentine moe 
— a Saar — om. eee and Some 
° name, age an ress on 
x you our Fine liustrat 


ed 
lutely FREE—no obligations kind. 
Write TODAY stating your age. os 


Farmer Burns, 1787 Ry. Exch. Bldg., Omaha, Ne. 
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inches. Send for prin mat- 
ter. We also deed -———! TEN 
other sizes, hand operated 
bend from 1-8 to 6"inches. 


American Pipe Bending 
Machine Co. 














Manufacturers—S1 Pearl Street. BOSTON. Mass. U. S. A. 
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How to Make a Tool for 
Centering Shafts 


HE exact center of a shaft or 


disk can be found almost instantly. 


with the aid of the tool here 
described, and the result will be per- 
fect if the tool is carefully made. 
The dimensions of the tool will depend 
upon the needs of the maker, but one 
tool will handle work of all sizes up to 
its maximum capacity. 

Take a piece of angle-brass and 
cut out at the center a piece of one 
flange, making the-sides of the cut 





ANGLE-BRASS NOTCH AT BENDING- 
NGLE-B ( POINT 


If you wish to find the center 
of a shaft or disk, use. this tool 


exactly at right angles. 
angle-brass until it forms a right 
angle. See that the brass is per- 
fectly straight and true from every 
angle. 

Cut a triangular piece of sheet brass, 
making a right-angled triangle that 
will just fill in the frame of bent 
angle-brass; the metal need not be 
more than 1/32 in. thick, unless the 
tool is a large one, when 1/16 in. will 
be more satisfactory. 

Rivet the sheet brass in place in the 
frame, countersinking the rivets on 
both sides, or, if desired, the rivets 
may he countersunk only on the 
inside. A smooth job looks better, 
however, and the countersinking is 
necessary on the inside. 

Now very carefully and accurately 
bisect the right angle and scribe a 
sharp, deep line from the corner to a 
point near the wide edge. Then cut 
out a long slot, one edge of which 
must coincide exactly with the scribed 
line; this edge is the working edge 
and must be perfectly straight and 
exactly. halfway between the legs of 
the frame. The width of the slot may 
be anything desired. 

To use the tool, rest the end of the 
shaft to be centered, or the disk, on 
the flanges of the angle-brass; scribe a 
line on the shaft, using the true edge 
of the slot as a guide; turn the shaft at 
right angles and scribe another line. 
The point of intersection of the lines 
will be the exact center of the shaft if 
the tool has been accurately made. 
To test for accuracy, turn the shaft 
to several positions and scribe several 
lines. If all intersect at exactly the 
same point, the job has been well 
done. If not, you have been a little 
careless somewhere, and it will be 
necessary to do some work with the 
dividers-to find out where the working 
edge of the slot departs from the 
exact bisection of the right angle. 
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Chauffeur’s Universal Wrench 


No. 595 


This is indeed a universal 
wrench, for it will fit any size 
square or hexagon nut up to 
y¥g-inch. It also will securely 
grip round piping upto }4-inch 
in diameter. The design of 
this wrench is entirely new 
—it fills a long-felt need in 
the lives of many mechanics. 


















GOODELL PRAT TFT. COMPANY 


The jaws open by pressing the 
trigger and automatically close by 
means of a spring. This wrench is 
strongly made of steel. The jaws 
are hardened. 


The usefulness and adaptability 
of this wrench are characteristic of 
every one of the 1500 Goodell- 
Pratt Tools. Skillful tool design- 
ing has always been a feature which 
Goodell-Pratt Tools were noted 
for. In combination with the use 
of only the best materials, it is re- 
sponsible for the honest tool value 
of the 1500 Goodell - Pratt Tools. 


Write for a more detailed de- 
scription of this wrench or for a 
complete pocket edition catalog. 


Gsreenfield.™Mass 
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Send for new catalog 
showing our superior 
drop-forged machinists 


tools................. 
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WRENCHES, LATHE DOGS, 
CLAMPS , TOOL HOLDERS, . 
FILES, CALIPER GAUGES- 


J:‘H'WILLIAMS | 


T RICHARDS ST-BROOKLYN:N-Y. 


“7VULCAN ST: BUFFALO -N-Y-~ 


-1007 W-120 ST: CHICAGO: FLL:, © 
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You Cannot Puncture This 
| Kind of Tire 


N the collective detail view of 

this tire, the parts fit together in 
the order shown and form a complete 
armored tire having no inner tube. 
Metal sections or armor scales extend 
about the sides of the rubber tube and 
afford protection against puncture. 

The extreme outer section, or part 
next to the ground, is a solid rubber 


(METAL 


ARMOR RUBBER 


Y U1to> “yy 
lS % > 







~ METAL ARMOR’ 








RUBBER 
TUBE 


On account of the elasticity of the tire, 
the armored sections are made so they 
will glide over one another 


band or outer tire. The inner section 
is a spring ring placed within the 
tubing, the tubing being split for the 
purpose. As the spring ring has con- 
siderable supporting power, as well 
as resiliency, the pneumatic pressure 
in the tube can be quite low. 

The different parts are screwed and 
clamped in such a way that air at low 
pressure will not escape. It will be 
seen that the upper portions of the 
split tube are squeezed between two 
metal parts, thereby forming an air- 
tight juncture. Attachment of the 
complete tire to the wheel is made by 
any of the usual clincher methods, 
there being nothing particularly new 
in that part of the construction. 


Steadying a Loose Lead 
in a Pencil 
FTENTIMES the artist or drafts- 
¥ man is troubled by the lead in 
even a good pencil working loose in 
the'wood so that the least pressure of 
the’ point upon the paper will push it 
out-of sight. This is annoying, to say 
the least, es- ~. THUMB=TACK 
pecially when 
pencils are 
‘searce at. the 
time. To rem- 
edy this is a 
simple matter. 
'.- Sharpen’ the 
point of a small 
*thumb-tack 
very sharp and 
force it down 
the blunt end of the pencil between the 
lead and the wood. Be careful not to 
place it bet ween the seams of the wood, 
because it is apt to split the pencil. 
This is a simple stunt, but one well 
worth knowing. 
140 





“PENCIL 


A thumb-tack in the 
lead channel prevents 
the lead sliding 
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Electricians’ Knife 
Scissors and Tweezers 


We can meet dealers’ demands at once 
and offer attractive quantity prices 


Write for description 


MATHIAS KLEIN & SONS, Mfrs. 


CANAL STA. 3,°CHICAGO 
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r APASTE #3 
THAT TURNS 
INTO METAL 
WHEN HEATED 
A_ match wiil doit. Requires no 
acid for soldering iron. Joins or 
repairs wires, metals or metalware. 


by hardware and electrical 
stores or sent by us postpaid. 
SOLDERALL CO., Dept. A 
129 Su ssex Ave., Newark, N. J. 
Tube and lores Complete $2 50 


Dealers Send for Quality Prices, 


USED BY U. S. AND ALLIED’ 
GOVERNMENTS IN WAR 
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Make Big Money 


Saw 50 to 


Sawing 
Wood 









CP Seay 


Ly Help \V/ y 
Be (M) 
AY Coal shortage coming. Big 

demand for wood. Get your 
Easy Terms rig while wecan make delivery. 
_Write for direct low factory priceson PowerSaws 
and Log Saws with BOSCH to—F ree. 


WITTE ENGINE WORKS 
2227 Oakland Ave., Kansas City, Mo. 
2227 Empire Bldg., Pittsburgh, Pa. 


The Midget Slide Rule 


will instantly add, subtract, multiply 
and divide either whole numbers, dec- 
imals, fractions or mixed numbers. It 
} solves proportion and gives roots, pow- 
heh) ers, pees Be Sethe and Logs. The 
“2 11| most versatile calculatorever invented. 
f Metal. Size 4". Price with 
Book, $1.50. Satisfaction 
guaranteed. nd for our Catalozue 
and Instructions in Logarithms and 
onometry. 


Gilson Slide Rule Co. 


SS ree 
——— Niles, Mich. 


ment,- springs. net- 
ting, wire fences, steel posts, trolley-road wires, and rail 
bonds, wire wheels, auto-towing cables, horse-shoes. 
Illustrated Books Describing Uses, FREE 


American Steel & Wire Co. *-2=*s3¥:P.ind6.S.4 
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electrical, rope, air- 
plane, piano, pipe- 
organ, flat, hoops, 
bale-ties, tacks, 
nails, barbed-wire, 
concrete re - inforce- 
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How to Make a Salt-Water 
Aquarium 


SALT-WATER aquarium should 
be made from one piece of glass. 
It should be 12 in. high and at least as 
wide. A salt-water aquarium is much 
easier to make and maintain than a 
fresh-water aquarium. The bottom 
receives a few inches of beach sand or 
pebbles, according to the character 
of the creatures to be introduced. 
This must be washed until the wash 
water is not discolored or dirty. 
The salt water is procured from the 
ocean or it is prepared artificially. 
Artificial sea-water contains: 
Sodium chloride 2.08 per cent. 
Magnesium chloride 0.32 per cent. 
Potassium chloride 0.05 per cent. 
Magnesium sulphate 0.02 per cent. 
Calcium sulphate 0.15 per cent. 
Although sea-water evaporates, the 
salts remain in the solution, and if 


ent 40. 
% 7a 


carey 





If placed in a strong light, the water 
in the aquarium will turn green 


evaporation is prolonged, the salts in 
the water become so concentrated that 
life cannot exist in it. It can be seen 
how essential it is that the original 
proportions remain constant, there- 
fore fresh water is added for all that 
which has evaporated. And, in order 
to keep the concentration as uniform 
as possible, the height of the original 
sea-water is marked when it is placed 
in the aquarium. 

Then fresh water need only be added 
whenever the water sinks below this 
mark. 

For aeration, use the green Ulva 
commonly known as_ sea_ lettuce. 
This is the most satisfactory marine 
plant as well as the most easily ob- 
tained. It does well for many months, 
but it must finally be replaced by fresh 
specimens. These plants are placed 
near the surface of the water to a 
depth of 50r6in. This allows a small 
clear space near the bottom of the 
aquarium for a few marine animals. 
Be careful not to overstock the salt- 
water aquarium and be sure to re- 
move all decaying. material at once, to 
prevent the fouling of the water. 
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Nine-Foot Saws Running 


130 Miles 


No one had ever built a 
saw nine feet in diameter. 
It took 80 years’ experience 
and unlimited courage to 
do it. Men who were sup- 
posed to be saw experts 
said: 


“You can make a saw as 
big as that, but the strain 
will be too great; no man- 
drel would hold, and 63 
‘square feet of saw surface 
couldn’t run straight and 
true at the tremendous 
speed demanded.” 






















1°) 


ai 


an Hour 


But two such saws were 
completed and. installed in 
the Coats. Shingle Mill at 
Hoquiam, Washington: 
Before a large gathering, 
many of them’ intensely 
skeptical, the-saws made 
their initial run. 


And they ran perfectly! 
The skeptics became enthu- 
siasts as the gigantic saws— 
the biggest in the world— | 
slashed through giant logs 
with a swift, clean cut. 


It was the obvious thing 
for these saws to bear the 
Disston name, to be of 
Disston-Made Steel and 
made by men whose lives 
and whose fathers’ lives 
have been given to making 
Disston Saws. | 


HENRY DISSTON 
& SONS, Inc. 


Philadelphia, U.S. A. 


\” America’s Largest and Longest 
Established Makers of Hand . 
Saws, Cross-Cut Saws, 
Band Saws, Cir- 
cular Saws and 
Tools” 


Canadian Distributors: 
Henry Disston & Sons 
Limited, Toronto, Canada 


New York Chicago Cinrinnati 
San Francisco Boston Seattle 
New Orleans Vancouver, B.C. 
Memphis Bangor, Me. 
Portland, Ore. Sidney, Australia 


\SSTO 


DISSTON 


SAWS AND 
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‘Use Machines 
like Good Tools 


~* However fine the tool 
you may using, . your 


eye watches the results, . 


and by that you make 
expert use-of the tool. 


Much tke -same with a 
machine:—when you can watch 
the results of its working, you 
can. run it efhciently with an 
expert control of production. 


Just as your eye guides you 
in the use of a hand-tool, the 
records of 





‘COUNTERS 


giide you in machir:e operation 
‘ky registering the amount 
of work and the variations due 
to mechanical causes or oper- 
ating-methods. 


The small Revolution Counter below 


registers one for a revolution of a 
shaft, recording a machine operation. 
Though small, this counter is very 
durable; its mechanism will stand a 
very high rate of 
speed, making it 
especially suitable 
for light, fast-run- 
ning machines, and 





experimental work. 
If run backward, 
the counter sub- 
tracts. Price $2.00. 
(Cut nearly full 


: size.) 
The Set-Back Rotary Ratchet Coun- 


ter below is for the larger machines, 
such as punch presses and metal-stamping 
machines, where a reciprocating movement 
indicates an operation. 














oe a one for each throw of the lever, and 
.. sets back to zero from any figure by turning 
‘ knob once round. Supplied with from.fopr 
to tén. figure-whee!s, as required. Price. 
four. figiires, as illustrated, $1] 50—subject 
~ to" discount: ~(Cut less than 4 size.) ~ 


There’ sa Veeder exactly suit- 
able for the type of fachine 
you're interested “in ;- write 
_ for new iHustrated, booklet. : 


The Veeder Mfg. Co., | 


44 Sargeant-St.,- .. ~ Hartford, Conn. 


most adaptable to. 











Popular Science Monthly 


Have You a Step-Saving — 


The Popular Science Monthly will pay. 
ninety dollars for the best answers 


OW do you save steps in your home? What arrange. 
ments or what appliances have you made that save 
time and reduce work that would otherwise have to be 


done by hand? 


The Popular Science Monthly wants to know just hat 
practical and useful things can be constructed to make 
every house a step-saving house. For instance: -a“con- 
cealed laundry chute would interest us, if it weren’t so 
old; a space-saving cupboard ---another old one. No 
patented or marketed appliances will be considered.*~ - 

The Popular Science Monthly offers three cash priges— 
a first prize of $59, a second prize of $25, and.a third 
prize of $15—to be awarded in accordance with the rules 


set forth below. 


Rules Governing the Contest ae 


(1) Contestants are not limited 
to the number of step-savers and 
time-savers, but only one method 
can possibly win the first prize, 
only one the second, and only one 
the third. The contest is open to 
everybody. 


(2) The method must be shown 
clearly either in a photograph 
or in a drawing. If a drawing is 
sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be _ intelligible. 


_While pencil sketches will be con- 


sidered, contestants are requested 
to make their drawings in ink 


on heavy white paper. The views : 
_ should be sufficient in number to 


set forth the writer’s idea very 
clearly. The contestant’s name 
and address should appear on each 
sheet of drawings. 


(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant. ‘should 
appear in the. upper left-hand 


corner of the first sheet of the 
~“ written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular Science 
Monthly not later than 5°p. m. 
on Friday, December 31, 1920. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 


142 f 


i 


Shs = 
if 

‘, 
irwi 
i 


~~ 


b= sms 


(6) The first prize of $50' ‘will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best method for 
saving steps in the house. 

The second prize of $25 will be 
paid to the contestant who sub- 
mits a method next in merit. 

The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit.’ 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A description 
of the methods which win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the names 
of the winners. 


(8) The editors of the Popular 
Science Monthly shall have.the 
right to publish meritorious manu- 
scripts which do not win a prize. 
The regular space rates will be 
paid. to the contestants who sub- 
mit the manuscripts thus selected. 


(9) When a contestant submits 
more than one method, the: de- 
scription and drawing by which 
each is set forth must be sent as 
a separate unit. 


(10) Manuscripts. or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send deiwhinin sak specifi- 
cations to the Editor of the Step- 
Saving House, Popular Science 
Monthly, 225 West 39th Street, 
New York City. 
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